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Counselors, guidance officers and personnel directors need objective 
evidence of an individual’s social and emotional adjustment within 
himself and to his environment. ‘There are many instruments which 
purport to measure quantitatively the extent of this adjustment, but 
as yet none of these instruments have proved highly valid in practice. 
In general, these personality inventories consist of a series of questions 
or statements of activities or attitudes, to which the individual reacts. 
In the interpretation of these instruments the questions are assigned to 
various categories and the score obtained is supposed to represent a 
measure of the adjustment in these categories; they usually are such 
as emotional, personal, social, home, health and others. 

It is the purpose of this paper to report findings concerning the 
validity and prognostic value of two of these instruments. The 
Adjustment Inventory, student form, 1934 edition, by Hugh M. Bell; 
and the Social Adjustment Inventory, Sapich edition, 1939, by John 
N. Washburne. The scores obtained by entering students at the 
Rochester Athenaeum and Mechanics Institute were computed for 
the several categories and totals of these inventories and scores were 
compared with Institute faculty ratings of these students. The 
validity of faculty judgment was checked by counselors, who made 
independent ratings of student adjustment. It was hoped that the 
validity and prognostic value of these inventories would be indicated 
by correlation between faculty ratings and inventory scores insofar 
as these scores predicted personality traits of students in school 


situations. 


1 This article is in part an abstract of a thesis presented in partial fulfillment 
of the requirements for the master of art’s degree at the University of Rochester. 
This investigation was made under the direction of Dr. Jack W. Dunlap. 
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PROCEDURE 


The basic data were obtained from the scores made by one hundred 
thirty-eight freshmen who entered the Institute in September, 1939. 
In order to obtain a fair sample of the entering population, the students 
were selected as follows from six departments: Thirteen men from the 
Mechanical, twelve from the Photographic Technology, seventeen 
from Publishing and Printing, thirty-three from Chemistry, and thirty- 
seven women from Food Administration. The average age at the 
time of administration of the inventories was nineteen years, the 
youngest being seventeen and the oldest twenty-five. 

The Washburne Inventory was administered to the students as 
part of the entrance requirements in September, 1939, and the Bell 
Inventory was administered especially for this study during October, 
1939. So as to serve as a criterion with which the scores of these 
students might be compared, members of the Institute faculty were 
asked to rate the students on various aspects indicative of social, 
emotional and personal adjustment. 


FACULTY RATINGS 


In order to prepare this rating scale a study was made of thirty 
scales in common use by colleges. From these about three hundred 
trait names were gathered, and upon examination it appeared that 
they could be grouped into ten general categories which were similar 
to the traits indicated in the Bell and Washburne inventories. The 
names that were assigned to these categories for use in this investiga- 
tion were: Promptness, leadership, courteousness, interest in opposite 
sex, sympathy and altruism, friendliness, cheerfulness, calmness, 
perseverance and energy. Since previous investigators have dis- 
covered that raters tend to use only three points on any larger scale, 
each of these traits was arranged on a three-point scale indicating good, 
average and poor adjustment. For example, the statements concern- 
ing promptness were: ‘‘prompt for appointment and in meeting obliga- 
tions,” ‘‘usually prompt,”’ and ‘‘often late.” 

The faculty rated the students in January and February, 1940, 
and only those having students in class were requested to rate them. 
Under the individualized system of instruction in use at the Rochester 
Athenaeum and Mechanics Institute, the instructors are encouraged 
to consult with and observe each student and make tentative judg- 
ments concerning his or her emotional and social adjustment. These 
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observations are then recorded periodically in the Anecdotal Behavior 
Journal. This policy of observing, interpreting and recording signifi- 
cant items of student behavior has undoubtedly assisted the faculty 
as a group to become more sensitive to students as growing, dynamic 
beings than is the case in most college faculties. In addition to faculty 
observations the Behavior Journal brings together the following: 
Incidents regarding student behavior noted by advisers of student 
activities; employer’s reports on student’s adjustment to codperative 
work; summary of conferences held with students; and periodic 
syntheses of individual adjustments and personal needs as revealed 
by the continuous picture obtained from the Journal. 

In all, five faculty members rated each student, and the means of 
these ratings were computed, correct to one decimal place. As 
single numbers were desirable for use on the Hollerith tabulating 
equipment, these averages were transposed to whole numbers and 
punched on cards. Correlations were then computed, using the 
scores of the one hundred thirty-eight individuals on the Bell, Wash- 
burne and faculty ratings. 

The reliability of faculty ratings was determined by averaging the 
ratings of part of the faculty members and correlating these with the 
average ratings of the other members. The reliability coefficients 
ranged from .47 for the department having the greatest number of 
student to .91 for another department with fewer students. 


VALIDATION OF FACULTY RATINGS BY COUNSELORS 


After the correlations between the faculty ratings and the inven- 
tories had been computed and found to indicate low relationships, a 
verification of the faculty ratings was undertaken. In January, 1941, 
the department heads, who are responsible for the counseling of stu- 
dents in their departments, were asked to rate those students who had 
entered in September, 1939. 

The administrative organization of the Institute is such that the 
student-counselor relation is extremely close. In only one of the six 
departments under consideration did the number of students enrolled 
exceed one hundred and in the department where the enrollment 
exceeded this figure an assistant took care of routine duties in order 
that the counseling procedures might be more effective. The counselor 
has at his command a considerable body of information, extending 
from results of personal interviews and classification examinations 
to the relatively comprehensive Behavior Journal noted in the fore- 
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going paragraphs. Stress is placed upon the wealth of material 
available to the counselor because it is believed that counselor’s 
estimates of the degree to which students are adjusted or maladjusted 
may be expected to possess considerable validity. 

The definitions which -counselors were asked to utilize in rating 
students were similar to those employed by Washburne' in his investi- 
gation: Namely, “The codperative, happy person who seemed to be 
dealing effectively with his environment was counted well-adjusted; 
the uncoéperative, discontented, disorderly, estranged person or one 
who seemed to be unable either to alter his environment or to adapt 
himself to it was counted maladjusted.” 

Two approaches were used in having the counselors make the 
ratings. In the first approach, they were asked to name the students 
whom they considered to be the best adjusted and also those who were 
the poorest adjusted. The scores of these selected students on the Bell 
and Washburne inventories were compared with the counselor’s 
ratings. In the second approach, all of the students scoring well 
adjusted or better on the total adjustment categories of both inven- 
tories were rated by the department heads. Likewise, the students 
who had obtained scores indicative of below normal or poor adjustment 
were rated. In neither case were the counselors allowed to know the 
inventory scores prior to their ratings. 

The correlations were computed from the raw scores of one hundred 
thirty-eight individuals on the Bell, Washburne and faculty ratings 
by means of Hollerith equipment and calculating machines. All 
of the calculations and correlations were checked by making the 
necessary computations a second time. 

The correlations between faculty ratings and Bell and Washburne 
scores, shown in Tables I and II, are, in general, quite low. The 
correlations between the several parts and the total of the Bell and the 
parts, subtotals and totals of the faculty ratings range from —.319 
(between Bell Social and faculty rating of interest in opposite sex) 
to .165 (between Bell Health and faculty rating of leadership). Total 
adjustment on the Bell shows no relationship to faculty judgment of 
adjustment as this correlation is +.003. 

Although the faculty rated traits do not have the same names as 
the subtests of either of the inventories, the first six traits on the rating 





1 Washburne, John N.: Washburne Social-Adjusiment Inventory. Manual for 
Interpreting, 1940, p. 11. 
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scale were grouped in the hope they would give an indication of social 
adjustment and the last four totaled to indicate emotional adjustment. 
However, the faculty ratings which were totaled to indicate social 
adjustment resulted in a correlation with Bell Social scores of —.115, 
and the relationship between faculty ratings of emotional adjustment 
and Bell Emotional scores was —.085. It is obvious from these 
correlations that the scores received by students on the social, emo- 
tional and total of the Bell Inventory give no indication of adjustment 
insofar as these are compared with faculty ratings of student adjust- 
ment as observed in classroom situations. 


TABLE I.—CoRRELATIONS OF BELL ADJUSTMENT INVENTORY SCORES AND FAcuLtTy 
RATINGS OF STUDENT ADJUSTMENT 























Bell Adjustment Inventory 
Faculty ratings —-- 
Home | Health | Social | Emotional | Total 
Social 
EPPO TT Ce Te .041! .026 | —.282 — .225 — .123 
dais podem nteke — .036! .165 .131 045 | .101 
it la ng aii te al .094 .088 | —.089 — .176 — .032 
a in 06 gods 5 een .026 .071 | —.319 — .080 — .152 
i 2 iwi 6 50 0A i .051 | —.124 | —.051 — .225 Ge .026 
rr — .030 .007 .039 — .091 — .0l1 
Emotional 
NS. ccccaceweene .058 | —.039 | —.054 — .203 .004 
ees nae a6 oe aed .006 .155 | —.178 .032 — .069 
Perserverence..............}| —.046 .013 | —.145 — .123 — .078 
EE .120 .061 | —.126 — .083 — .046 
oa es ie ace g .034 .030 | —.115 — .173 — .048 
Total emotional............ .094 .057 | —.126 — .085 — .017 
rks con eee neue heen .095 .097 | —.114 | —.116 — .003 








1 It should be noted that since a low score on the Bell Adjustment Inventory or 
the Washburne Social Adjustment Inventory is indicative of good adjustment, the 
faculty rating blanks were so constructed that low ratings likewise indicated good 
adjustment. Consequently, positive correlations indicate the extent of agreement 
between faculty ratings of student adjustment on various traits and scores made 
on the inventories. Low or zero correlations indicate lack of agreement. Negative 
correlations signify that a trait recognized as present by the faculty is lacking as 
indicated by the student’s score on the Inventory. 


The correlations shown in Table II computed between the several 
sections of the Washburne and the parts, subtotals and totals of the 








86 The Journal of Educational Psychology 


faculty ratings range from —.298 (between Washburne Truthfulness 
scores and faculty estimate of courtesy) to .348 (between Washburne 
Sympathy and faculty judgment of Sympathy). 


TABLE II.—CorRRELATION OF WASHBURNE SOCIAL ADJUSTMENT INVENTORY SCORES 
AND Facutty RATINGS OF STUDENT ADJUSTMENT 



































Washburne Social Adjustment Inventory 
, Im- 
Faculty ratings Sym- | Alien-| Pur- | pulse | Con- |Happi- 
Truth ; Total 
pathy | ation | pose | judg-| trol | ness 
ment 
Social | 
Promptness........|— .207| .156 .080} .029) .002) .162 | .102 |—.019 
Leadership......... — .087| .197 .148} .083) .043) .172 | .194 .073 
Courtesy.......... — .298| .207 148] .173) .044| .225 | .182 .037 
Sex interest........ .018} .166 |— .030|— .069)/— .069) .176 | .036 .034 
Sympathy......... — .296] .348 .150} .201)—.033) .208 | .284 .146 
Friendliness........ —.151} .167 .086; .114)—.027;) .106 | .288 .078 
Emotional 

Cheerfulness....... — ,225) .177 .027; .118) .008) .142 | .149 |—.031 
Calmness..........|/—.022) .067 .022} .039) .129) .060 | .020 .013 
Perserverence...... —.151} .165 .104; .036; .069) .162; .148 .058 
Energy............{/—. 166} .134 .032; .046; .101) .104) .100 |—.038 
Total social........ — .280} .253 132} .158) .270) .288 | .251 .075 
Total emotional... .}|— .209} .188 .082} .096) .136) .188 | .156 .014 
a bas wen 055 ce — .210) .256 .132; .101) .031) .241 | .210 .051 





Many more of the correlations between Washburne and faculty 
ratings are positive (ninety-two out of one hundred twelve or eighty- 
two per cent) than is the case between the Bell and the facuity ratings 
(twenty-seven out of sixty-five or forty-two per cent) even though all 
of the positive correlations are so low as to invalidate them for indi- 
vidual prognostic purposes. 

The intercorrelations among the various sections of each inventory 
are shown in Tables III and IV. The relationships among the five 
scores of the Bell subtests and totals ranged from .026 to .642. These 
are similar to, but lower than, those found by Bell.! 

Intercorrelations among the various sections and total of the 
Washburne vary from —.399 to .609. The relationships exhibited 





1 Bell, Hugh M.: Manual for Adjustment Inventory. 1934, p. 3. 
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here do not lend support to Washburne’s statement! that happiness, 
alienation and sympathy (the HAS section of this inventory) have 
something in common exclusive of purpose, impulse-judgment and 
control (the PIC section of the inventory). For example, alienation 
has about the same relationship to control as it does to happiness 


TaBLeE III.—INTERCORRELATIONS OF BELL ADJUSTMENT INVENTORY 











Bell Adjustment Inventory 
Bell Adjustment Inventory 
Home | Health | Social | Emotional 
DLA c ict aes dawg enbieacabseee’ .295 
Mr adbu deseo ntcddasuiend . 163 .026 
RS das 'vis ohined cawenendeeeeeen .274 . 332 . 384 
CG ces. adcavtenuaickd Roda aeeiend .625 .414 .639 .642 

















(.336 as against .391), and purpose likewise has about the same relation- 
ship to control as to happiness (.387 as against .374). In other words, 
there is no very distinct common factor which excludes any other 
as evidenced by these intercorrelations. 


TABLE IV.—INTERCORRELATIONS OF WASHBURNE SOCIAL ADJUSTMENT INVENTORY 











Washburne Social Adjustment Inventory 
Washburne 

Social Adjust- Im- 
ment Inventory | Truth Sym- Alien- Pur- pulse Con- |Happi- Total 

pathy | ation | pose | judg-/| trol | ness 

ment 

rt i but bh takrs .204 |— .291/— .399) .002 | .308 |—.300) .077 
Syenmethg........... .132| .332} .022 | .098 .345) .400 
Se, Oe eee .241) .108 | .366 .391) .463 
ee eT even eee Meee .161 | .387 .374| .494 
SE Pe eye epee lene . 208 . 159} .306 
.— ss AMER RS er See Se .433) .609 
EE i écusweedl chew E 4ulea Bneedeshiabnne .480 





























Faculty ratings for the ten traits included on the blank show inter- 
correlations ranging from .043 to .789 with a median of .428 (not shown 





‘Washburne, John N.: Washburne Social Adjust. Inventory. Manual for 
Interpreting, 1940, p. 20. 
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in the tables). These comparatively high intercorrelations indicate 
a tendency on the part of the faculty to rate students somewhat the 
same for all traits and is a halo effect commonly noted when rating 
blanks are employed. 

Regardless of the lack of relationship which was evidenced between 
faculty ratings and these two inventories, it might be expected that 
the various parts or the totals of the Bell and Washburne would, if 
valid indicators of adjustment, correlate rather highly. However, 
Table V indicates that the correlations range from —.250 (Bell 
Home Adjustment and Washburne Truthfulness) to .414 (Bell 
Total and Washburne Alienation). The total scores show a correla- 
tion of only .288. This would lead one to infer that these two inven- 


TABLE V.—CoORRELATIONS OF BELL ADJUSTMENT INVENTORY AND WASHBURNE 
SoctaAL ADJUSTMENT INVENTORY 





Bell Adjustment Inventory 
Washburne Social 























Adjustment Inventory | Home | Health | Social |Emotional| Total 
Rd nadie bck n ae ewan’ — .250 | — .096 | — .002 .025 — .177 
ee Can .036 .050 .168 | —.183 .048 
ee re . 256 .084 .321 . 233 .414 
IS ee ee ee . 288 .052 .161 .094 . 250 
Impulse judgment............ .127 .073 .085 111 .197 
an ox og & wai wanes . 146 .126 .000 .173 . 206 
icin ee 6 eee aneaeS . 267 .122 . 228 .179 .334 

iti a- ue d.ae eamenene .153 .034 . 240 .102 . 288 





tories are not measuring the same thing, and, if faculty ratings based 
upon observation of students in classroom situations are to be con- 
sidered as a criterion, neither of the inventories is measuring student 
adjustment. 

When the counselor’s ratings were compiled it was found that they 
had selected a total of twenty-one out of the one hundred thirty-eight 
individuals in this study as being well-adjusted and a total of eighteen 
as being poorly adjusted. Table VI shows the status of the thirty- 
nine students selected when classified by Bell’s descriptive designations. 
An inspection of this table indicates that there is no general agreement 
between the Bell Inventory scores and the counselor’s ratings and that 
these ratings could not be cited in support of any validity claims for 
the Bell. The bi-serial correlation with Sheppard’s correction applied 
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was only .086 between the quality of adjustment as indicated by the 
Bell and the counselor’s rating. 


TaBLE VI.—CouUNSELOR’s RaTINGS OF STUDENT ADJUSTMENT COMPARED WITH 
StupENT’s BELL ADJUSTMENT INVENTORY SocrAL, EMOTIONAL AND TOTAL 
































Scores 
Twenty-one students | Eighteen students rated 
rated well-adjusted by poorly-adjusted by 
| counselors counselors 
Bell Social | 
I te oie ire ai oe ote gee 408 | 7 
Ee eee ae | 4 1 
ee a 12 5 
Unsatisfactory............ 3 5 
Very satisfactory.......... 2 | 
21 | 18 
Bell Emotional 
Excellent........... l 6 
Es vnnacesee's 9 2 
EE ae ye 7 | s 
Unsatisfactory............ 2 2 
Very unsatisfactory........ 2 
21 18 
Bell Total 
Ee a 
sre od Ne aaa oe Beare s 7 5 
Dn cus etek énxdsea ve 7 7 
Unsatisfactory............ 7 | 5 
Very unsatisfactory........ | bi | l 
| 21 | 18 





Table VII shows the status of these same thirty-nine students when 
grouped according to the Washburne total score ratings. An inspec- 
tion of this table indicates very little agreement between the Wash- 
burne scores and counselor’s ratings. In fact, the bi-serial “‘r’’ with 
Sheppard’s correction applied is only .026, which indicates that this 
inventory is not valid as a predictor of student adjustment in this 
institution. 

As another approach to the counselor rating study all of the 
students scoring above and all the students scoring below average on 
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TaBLE VII.—CouNSELOR’s RATINGS OF STUDENT ADJUSTMENT COMPARED WITH 
SruDENT’s WASHBURNE SociAL ADJUSTMENT INVENTORY SCORES 








Twenty-one students | Eighteen students rated 
Total Washburne scores rated well-adjusted by poorly-adjusted by 
counselors counselors 
ee er rere 
ee 
EN inno sk eeeawess 5 l 
Normal....... we 13 12 
i a le ek cae 2 5 
a bin nleae wi 1 
Og i a a le ‘ 











the Bell and Washburne Inventories were rated by the department 
heads who had no knowledge of the inventory scores. The results 
of these ratings are shown in Table VIII. An examination of this 
table shows, as has already been indicated by Tables VI and VII, 
that the counselor ratings do not check the validity of either the Bell 
or the Washburne inventories. 


TaBLE VIII.—CouNsELOR’s RATINGS FOR STUDENTS SCORING ABOVE OR BELOW 
NORMAL ON BELL AND WASHBURNE ADJUSTMENT INVENTORIES 











Students with Bell Students with 
score Washburne score 
Counselor ratings 
Above Below Above Below 
average | average | normal | normal 
ees Cabal eeen 1 l l 2 
el ne a tes te dein are abe 13 9 
I ain och in tig aed wah 2 l 2 

















The ratings of the counselors verified in every case the faculty 
ratings; that is, students rated above average by department heads 
were also rated above average by the faculty, and those rated below 
average by the department heads were likewise rated below average 


by the faculty. 


SUMMARY 


This study has investigated the validity and prognostic value of 
the Bell Adjustment Inventory, 1934 edition, and the Washburne 
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Social Adjustment Inventory, 1939 edition. The validity has been 
determined by comparing the scores made by one hundred thirty- 
eight students on these inventories with Institute faculty ratings of 
these students on traits similar to the several sections of the inventories. 
The correlations between the Bell Inventory and faculty rating of 
adjustment varied from —.319 to .165. Correlations between the 
Washburne Inventory and faculty ratings varies from —.298 to .348. 
Additional justification for the use of faculty ratings as criteria for 
measuring the validity of these inventories was obtained by securing 
independent ratings by the department heads. 

There are several weaknesses in this study of which the authors 
are well aware: (1) The number of cases, one hundred thirty-eight, 
is perhaps too few upon which to base sweeping generalizations; (2) 
faculty ratings are subject to several inaccuracies, such as, rating 
students who are noisy, restless and aggressive as poorly adjusted 
when it may be the quiet, retiring individual who would be considered 
as poorly adjusted by mental hygienists. In addition, faculty mem- 
bers tend to be generous and overrate students’ qualities; (3) scores 
made by sophisticated students on paper and pencil personality 
inventories may be quite fictitious and thus present a false picture 
of their traits; (4) there may be hidden or suppressed adjustments or 
maladjustments which show in the inventory scores but are not visible 
in day-to-day classroom situations. 

All of the above reasons probably contribute to the low correlations 
between the several methods of rating and the inventory scores. It 
may well be that such inventories as have been used in this study 
should be interpreted by trained psychologists. It is possible that 
with a larger sampling and interpretations by specially trained psy- 
chologists or clinicians the conclusions that these two inventories 
are not valid predictors of student adjustment would be modified. 
A further study based on case studies of students who have been 
selected by a specialist trained in the interpretation of inventory 
responses is desirable and is being undertaken as another measure- 
ment of validity. In conclusion, however, the results of the present 
study indicate that the Bell Adjustment Inventory and the Wash- 
burne Social Adjustment Inventory are not valid indicators of student 
adjustment in school situations such as prevail at Rochester Athe- 
naeum and Mechanics Institute. 
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If the essential characteristics of students who prove to be success- 
ful in the various curricula of the college could be determined at the 
beginning of their collegiate careers, and if freshmen in search of an 
appropriate professional or occupational goal could be measured for 
these same characteristics, the college counselor would be able to 
determine the ‘‘educational ability”’ of the student with more scientific 
accuracy and objectivity than is possible in the present state of student 
personnel research. It is the purpose of this paper to demonstrate the 
application of a method for determining the measured characteristics 
or ‘educational ability patterns’ of freshmen students who are sub- 
sequently successful in graduating from the various curricula of the 
colleges. This study represents one of several investigations in a 
systematic research program being carried on by staff members of the 
University of Minnesota Testing Bureau. 

The concept of matching an individual’s pattern of measured char- 
acteristics against group patterns is not new. Trabue® and Dvorak 
and Paterson? have contributed pioneer research on ‘occupational 
ability patterns,’’ presenting evidence regarding the measured charac- 
teristics of adults employed in different occupations. Stead, Shartle, 
Dvorak and others of the Occupational Research Program of the 
United States Employment Service‘ have added considerably to our 
knowledge of the measured characteristics of persons employed on the 
job. Strong® has furnished us with significant patterns of “‘likes’’ and 
“dislikes” typical of men and women successfully employed in different 
occupations. The Committee on Educational Testing of the American 
Council on Education! and others have presented data showing the 
measured academic achievement of different professional goal groups in 
college. Williamson’ has illustrated a method for deriving aptitude 
norms by presenting the freshman college aptitude test percentiles for 
various curricular groups of students who subsequently ‘‘survived”’ 
academic competition until the senior year. 

Ideally it would be desirable to know the requisite educational as 
well as the occupational ability pattern as the two are not necessarily 
the same in all cases. The educational program sometimes con- 
stitutes a different type of hurdle in terms of amount and kind of 
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abilities than the occupation itself. The requirements for success in 
professional and vocational schools are often not the same as the 
requirements for success in the occupation. For example, the student 
of medical technology in the university probably needs to possess a 
greater degree of general academic intelligence and mathematical and 
scientific aptitude than the typical medical technologist on the job. 

“Educational ability patterns’”’ based on achievement acquired in 
the latter years of college are not as helpful in guiding the prospective 
student as are patterns based on the pre-college achievement of fresh- 
men who are subsequently successful in following different curricular 
specializations. Such patterns would show the characteristic intellec- 
tual and informational equipment with which subsequently successful 
students entered upon their differentiated professional training 
programs. 

If the present paper makes any contribution to student personnel 
research it will be one of method rather than of content. The results 
presented have been determined upon small groups of cases in various 
curricula, thus requiring the use of small sample statistical techniques 
to determine the significance of group differences. Furthermore, they 
have been calculated upon students of only one entering class. Fur- 
ther research on similar curricular groups for other years should be 
conducted before generalizing from the data presented. The small 
samples may not yield stable results. Despite these and other limita- 
tions the technique seems to be a promising one in a field where basic 
personnel research has been so meager. 

This investigation has involved following up students who entered 
the College of Science, Literature and Arts of the University of Minne- 
sota in the Fall of 1935 and graduated at the end of the Spring quarter 
of 1939 from the Colleges of Science, Literature and the Arts, Educa- 
tion, or the School of Business Administration. Students entering the 
College of Science, Literature and the Arts in 1935 were required to 
take a large battery of academic aptitude and achievement tests. We 
have consulted the graduating lists for these three colleges four years 
after the 1935 class had entered and determined the scores of these 
graduating seniors on tests administered when they entered the 
University in 1935. By classifying the names according to college and 
major curriculum from which they graduated, it has been possible to 
investigate the question as to whether the relative strengths of learned 
materials at the beginning of the collegiate career are indicative of the 
educational road the student will travel successfully for four years. 
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There were eight hundred twenty-seven students entering the 
College of Science, Literature and the Arts in the Fall of 1935 who took 
the complete battery of tests. Many of these freshmen dropped out of 
school prior to June, 1939. Some remained in that college. Others 
transferred to other colleges, especially to the College of Education and 
the School of Business Administration. A large mortality is typical 
of registration in the College of Science, Literature and the Arts which 
serves as a pre-professional school for the other colleges and schools of 
the University. This investigation is limited to the study of entrance 
test results for students who graduated from these three colleges at the 
end of the normal four-year program or who were registered in their 
fourth college year in the law, medical or dentistry schools. The tests 
administered to these freshmen in September, 1935, and used in this 
study are listed in Table I. In addition to these tests one other meas- 
ure of scholastic aptitude was used, the high-school percentile rank, 
which is calculated on grades received in high school from the freshman 
year to the last semester of the senior year. 


TaBLE I.—TrEsts ADMINISTERED TO FRESHMEN 1N SEPTEMBER, 1935, AND USED 
IN Tuts Stupy 


TEsT ForM 
American Council on Education Psychological Examination... 1935 
EEE ee er 1933 
Codéperative English test—vocabulary section............... 1933 
Coéperative Literary Acquaintance test.................... 1934 
Coéperative Contemporary Affairs test.................... 1934 
Coéperative General Mathematics test..................... 1934 
Coéperative General Science test................0.-0 eee ees 1934 


After checking the lists of 1939 graduates from these three colleges 
only one hundred ninety of the freshmen entering the College of 
Science, Literature and Arts in September, 1935, were found. Sixty- 
seven were graduated from the College of Science, Literature and the 
Arts, forty-nine from the School of Business Administration and forty- 
five from the College of Education, and others were registered in the 
schools of law, medicine and dentistry. The remainder had transferred 
to other schools or had dropped out. The number of drop-outs 
suggested by these figures is not surprising in the light of studies of 
student mortality. Table II shows the number of students who 
entered Science, Literature and the Arts in 1935, and who graduated 
from one of these three colleges, classified according to their college and 
the major department from which they graduated in June, 1939. 
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It will be seen that many of the groups are extremely small. To 
determine the significance of differences in measured characteristics for 
these groups small sample analysis was considered and Fisher’s analysis 
of variance was employed. It must be remembered that the results 
of this type of analysis are presented in terms of probability and that a 
probability of .01 with a group of two is just as significant as a probabil- 
ity of .01 with a group of two thousand. The failure to realize this 
causes many investigators to discard data from small samples and 


TaBLe II.—NuMBER OF 1935 FRESHMEN GRADUATING IN 1939 FROM THE VARIOUS 
DEPARTMENTS OF THE THREE SELECTED COLLEGES 
Science, Literature and the Arts 


Major NUMBER 

i ae Ret ERE LAA eRe O eS OST Wd DON eeREea aa ew ee 11 
a ok cow nnn ee 6s beueeeceaetesecen i) 
IT ETE TES Pe aE ed Ee Ee ye 7 
Natural science (zoology, botany, and biology)................ 6 
he ie te ee eh aheebe phates ebeee ead 5 
i a a a ie eed a a ee ae ile a le eae 6 Slee 4 
Social science (economics, political science)................... 4 
oon 6 cap eaddsasecahesbacoeuned 4 
Diplomatic and consular service..................e0e.eeeeeee 3 
NN coche dae seadesseeetecewaes 3 
«okie n va sek ce aredh RUthae dd a0k Ade ees ek wewekdéedn 3 
Romance languages (including German)...................... 2 
i. eee eee Cs aide tao wea ea dee 2 
te ae eee eee cewi eee te tee hee Oe Bee me ate 1 
Oe ne gc cewcnedenawecseuesenevan 1 
cis cone be diua wal wowed eee cer besntaneeneaseeetes 1 
ead eae ie eeawt coedkeeonus 1 

67 

Business Administration 

ee er ree rn ee Fier 16 
ee cea aban Wa Chad hae See seusaeeabosde 10 
is oie uae ok 6 dees ete eaewee ee baee bts 5 
UDA. a 0a oe ha en ie bier ewe SE ie cow aah ecmeé 5 
a a i a i Se a ie 4 
cece eee hE ewe dd wales we Xo aaa aim 3 
se eR kEN eed eu Se heeecene i ue l 
i a Cue ce Ch Cs epee 6s 60.6 h sooo ibe daw as eed eun l 
so ea ache 6ae bees sends meu eeenyeues l 
in cae pied ed be ka ey ok 6 be eee ea eee emake iéendbe 1 
ee a ee Ok Re a a ed eee ee deme’ 1 
Department store Mamamement. ....... ccc cccccscccccccccces 1 
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TaBLE I].—NvuMBER OF 1935 FRESHMEN GRADUATING IN 1935 FROM THE VARIOUS 
DEPARTMENTS OF THE THREE SELECTED COLLEGES—(Continued) 
College of Education 


Major NUMBER 
i eee wane eee esiee eae 11 


a a, a 
I oO a  . ebweeeausedaes 


results in the loss of much valuable information contained in data that 
can be analyzed with small sample techniques. The small sample 
methods should be used with an awareness that all discovered differ- 
ences may be of real significance. Our statistical errors will be of the 
second kind, as Fisher classifies them. We are not in danger of 
accepting false hypotheses, but we may reject true ones. We must be 
on our guard here and be quick to pick up clues of possible significance, 
and to follow them up in future research. 

The scores on all the tests for all students in each group and in each 
college were tabulated. The analysis of variance was then made for 
the larger groups (NV = 4 or 5or more) in each of the colleges. That is, 
it was determined if each of the tests would differentiate among the 
curricular groups within the College of Science, Literature and the 
Arts, among the groups within the College of Education and among 
the groups within the School of Business Administration. The results 
of this analysis are presented below. 

The American Council on Education Psychological Examination 
differentiated only among the groups in the College of Education. 
Here the probability that the differences are significant is greater than 
ninety-nine out of one hundred. ‘There seem to be two quite separate 
groups in the College of Education at the University of Minnesota. 
One group, that with an academic major, is only slightly lower in 
scholastic ability than the students in the College of Science, Literature 
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and the Arts. The other group, that with a non-academic major, is 
much lower in scholastic ability. 

The vocabulary section of the Codperative English test differen- 
tiated significantly among the groups of five or more in the College of 
Science, Literature and the Arts and among the groups of four or more 
in the College of Education. The probabilities of these F values being 
due to chance lay between the one and the five per cent points. 

The Codperative English test differentiated among the major 
groups of five or more in Science, Literature and the Arts, and among 
the groups in Education. The F value for the Science, Literature and 
the Arts college was less than that for the one per cent point while the 
others lay between the one and the five per cent points. 

The Codéperative Contemporary Affairs test differentiated among 
the groups in the College of Science, Literature and the Arts (between 
one and five per cent point) and among the groups of four or more in 
the College of Education (between the one and five per cent point). 

The Coéperative Literary Acquaintance test differentiated among 
the groups of four or more in the School of Business Administration and 
among the groups of the same size in the College of Education. In 
both cases the probability value lay between the one and five per cent 
points. 

The Codéperative General Mathematics test differentiated among 
the groups in the College of Education (between one per cent and five 
per cent point). The Codperative General Science test differentiated 
among groups of five or more in Science, Literature and the Arts and 
the probability value was less than .01. 

For some reason, only the groups in the School of Business Adminis- 
tration were differentiated on the basis of their high-school percentile. 
The probability was less than .01 and no other groups were differen- 
tiated at all by this variable. Table III presents these results in 
summary form. 

These results of the analysis of variance indicate that all of these 
measures have some differentiating power. When the tests are given 
to students as freshmen, they differentiate them when they are grouped 
according to their curricula as graduating seniors four years later. 

The analysis reported above was done for curricular groupings 
within each of the three colleges considered separately. A still further 
analysis of variance was calculated for each of the tests, including 
together all curricular groupings regardless of college. Whereas the 
first analysis was made for curricular groups within each of the three 
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colleges taken separately, the second analysis was concerned with 
determining the significance of group differences among the various 
curricula without respect to the college. This second analysis revealed 
significant differences (below five per cent point) for all measures except 
the high-school percentile rank. Senior curricular groupings were 
significantly differentiated in freshman tests in every measurement 
except high-school scholarship. 


TaBLe III].—DIFFERENTIATING PowERs OF VARIOUS TESTS AMONG THE GROUPS 
IN THE THREE COLLEGES 

















Science, Literature | Business Educa- 
and the Arts (groups oon 
Test (groups 
(groups of 5 of 4or 
of 4 or 
or more) more) 
more) 
American Council on Education Psy- 
chological Examination........... yt rs t 
Codéperative English—vocabulary.... ° ° 
Codéperative English—total.......... T a ° 
High-school percentile.............. + tT 
Coéperative Contemporary Affairs. . . . sa ° 
Coéperative Literary Acquaintance.. . . ° 
Coéperative General Mathematics... ° 
Coéperative General Science........ t 





* Probability value between one and five per cent point. 
t Probability value less than one per cent point. 


After analyzing the variances of test scores for these curricular 
groups and determining statistically that there were real differences in 
test performance among them at the freshman year before they had 
embarked upon the major field in which they were to concentrate, the 
data were presented graphically as “educational ability patterns.” 
This involved calculations of mean test scores on each test for each of 
the curricular groups. (See Table IV.) These mean scores were then 
referred to percentile tables which were compiled for each test on the 
total eight hundred twenty-seven Science, Literature and the Arts 
freshmen. The percentile equivalents as given in Table IV indicate 
the percentage of the total eight hundred twenty-seven Science, Litera- 
ture and the Arts freshmen who took all of the tests in 1935 and who 
made scores lower than the average score for the group who, four years 
later, became differentiated according to the major chosen. 
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Since the percentiles were found on the same population at the 
same time, the percentile values are directly comparable and can 
legitimately be plotted together on a profile. The relative performance 
of different groups on the same battery of tests can then be determined 
and presented in this graphic form since there is a common standard 
of reference. 

The data in Table IV were used in constructing profiles for major 
groups graduating in 1939. They are grouped according to college and 
presented in Figs. 1, 2, and 3. 

Figure 1 shows the percentile equivalents on each test for the mean 
scores obtained as freshmen by several of the groups who later gradu- 


Test Per cent of 827 S.1.A. Freshmen who made lower scores 





High School Percentile 
American Council Educ. Psychol, Exam. 
Coop. English 

Coop. Literary Acquaintance 

Coop, Contemporary Affaire 

Coop. Generel Math, 


Coop. General Science 


Fig. 1.—Profiles of mean scores for major groups graduating from Science, Literature 
and the Arts in 1939, showing percentage of Freshman class making lower scores when 
tested in 1935. 

= Library Science 
Sociology 
Journalism 
Natural Science 
see eeeee = Pre-Medicine 


ated from one of the Science, Literature and the Arts major curricula. 
Figure 2 shows similar profiles for students who graduated from some 
of the major divisions of the College of Education. Figure 3 presents 
profiles for the Business School graduates in specified curricula. 
Interesting contrasts in measured characteristics of freshmen who 
later became differentiated into curricular groups are evident from the 
graphic patterns. For example, differences between the profiles of 
premedics in Science, Literature and the Arts (Fig. 4) and dentistry 
students in the School of Dentistry (Fig. 5) are in the expected direc- 
tion. Thesuccessful medical students were all exceptionally high in all 
measured characteristics as freshmen, whereas the students who 
managed to continue in the School of Dentistry were much lower 
except for achievement in mathematics and science where their scores 
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Zest 


High School Percentile 
American Council Educ, Psychol, Exam, 
Coop, English 

Coop, Literary Acquaintance 
Coop. Conteuporary Affairs 


Per cent of 827 Freshmen who made lower goores 














ite. . 





Coop. General Math. 


7? << 





Coop, General Science 





~~" i 7 





Fic. 2.—Profiles of mean scores for major groups graduating from the College of 
Education in 1939, showing percentage of Freshman class making lower scores when 


tested in 1935. 





= Music Education 
= Elementary Education 


———— = History and Social Studies Education 


Zest 


EBigh School Percentile 


American Council Educ. Psychol. Exas, 


Coop. English 
Coop, Literary Acquaintance 
Coop. Contemporary Affairs 


Coop. General Math. 
Coop. General Science 


English Education 


Per cent of 827 S.LA- Freshmen who made lower scores 





Fig. 3.—Profiles of mean scores for major groups graduating from the School of 
Business Administration in 1939, showing percentage of Freshman class making lower 


scores when tested in 1935. 





Test 


High School Percentile 

American Council Educ, Psychol, Exon. 
Coop. English 

Coop, Literary Acquaintance 

Coop, Contemporary Affairs 

Coop, General Math, 

Coop. General Science 


Personnel 
Secretarial 
General Business 
Merchandising 
-+ = Accounting 


Per cent of 827 S.L«A- Freshmen who gpade lower scores 





Fig. 4.—Profile showing percentile equivalents for the mean score and extreme scores 
made as Freshmen by students registered as pre-medics in 1939. 
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equalled those of the premedical students. The natural science majors 
also equalled the premedics in mathematics and science background, 
but were lower as freshmen in all other measured abilities. On scholas- 
tic aptitude and achievement in English most of the dentistry groups 
were below the average for students entering the Science, Literature and 
the Arts College. In contrast to the dentistry students, the journalism 
majors were high in all areas except mathematics and science. 

Other interesting points are apparent. All of the business students 
were relatively high in mathematics with profiles of similar shape 
except for the personnel majors who were relatively superior in all 
areas. The library science majors are very high in English mechanics 
and literature but mediocre in other areas of achievement. History 
and social studies majors and music majors in Education were, on the 
average, very low as freshmen in most of the tests, whereas English 
majors preparing to teach were exceptionally high. 

High scores on the mathematics test are characteristic of business 
students who tend, on the whole, to be low on English mechanics and 
literature. High scores on the Contemporary Affairs test are more 
characteristic of students remaining in Science, Literature and the Arts 
than of those transferring to Business and Education. 

It must be pointed out that these profiles represent average per- 
formance of groups. For each there is some variation of scores around 
the average. In order to show the extent of that range in scores we 
have presented three typical patterns, including the range as well as 
central tendency. The extreme high and low scores for each test were 
referred to the percentile norms and the percentage of the total Science, 
Literature and the Arts group below those scores has been plotted on 
the profile. The area drawn on the profile, therefore, shows the entire 
range of the curricular group in contrast to the range for the undiffer- 
entiated total freshman class. Figure 4 presents the pattern for pre- 
medical students. This group was relatively homogeneous at entrance 
tocollege. Figure5, giving the mean and range of measured characteris- 
tics for dentistry students as freshmen, shows a homogeneity with 
respect to some abilities but a large scattering for others. The law 
students (Fig. 6) as freshmen, while superior on the average to the 
freshman class, include in their ranks students from almost the entire 
range of abilities measured by this particular battery. 

As stated earlier, our main object in this paper is to demonstrate 
that this method is applicable for the determination of the measured 
characteristics of students who subsequently are successful in following 
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their chosen educational goal. The specific results presented here may 
have some practical value if used cautiously. We do not know as yet 
whether they would be substantiated for other years. 

There seems to be a real relationship between the amount and type 
of abilities and information possessed by a student as a freshman and 


Test Per cent of £27 S.LA. Freshmen sho made lower scores 


High School Percentile 

American Council Educ, Psychol. Exas. 
Coop. English 

Codp, Literary Acquaintance 

Coop, Contemporary Affairs 

Coop. General Math, 

Codp, General Science 





Fic. 5.—Profile showing percentile equivalents for the mean score and extreme scores 
made as Freshmen by students registered in the School of Dentistry in 1939. 

the curriculum from which he will graduate at the end of four years. 

By realizing what this relationship is, it may be possible to measure 

the prospective student before he begins his collegiate career, and by 

inspecting the pattern of his test scores, (along with all other pertinent 




















Zest. Per cent of $27 S.Leh- Freshmen who made lower scores 
High School Percentile }— + 
American Council Educ, Psychol, Exs. \ 1 
' a 1 
Coop, English - 
Coép, Literary Acquaintance L_ te j 
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Coop, General Science lL _j 








Fig. 6.—Profile showing percentile equivalents for the mean score and extreme scores 
made as Freshmen by students registered as third year law students in 1939. 


and available information) and the pattern for various educational 
and professional goal groups, to guide him in choosing that curriculum 
in which his chances for success are maximal.* 





* Since the completion of the present investigation, a similar article has appeared 
by Dewey B. Stuit and Mary C. Donnelly entitled “Performance in the Iowa 
Qualifying Examination of Majors in Various Academic Departments with 
Implications for Counseling,” in the Journal of Experimental Education, Vol. v111, 


1940, pp. 293-299. 
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FUNCTIONAL ARITHMETIC, 1893-1940; A REVIEW OF 
TYPICAL THEORETICAL DISCUSSION AND THE 
THEORY TO WHICH IT HAS LED 


ROY DeVERL WILLEY 
Department of Education, San Jose State College, San Jose, California 


The functional theory of arithmetic has its foundations in the 
general reaction against formalism which may be traced to the theories 
of such men as Rousseau and Herbart. ‘The term is flexible in mean- 
ing, but teachers refer to it as the usable and practical arithmetic which 
functions in serving the individual and which satisfies a need inherent 
in a situation brought about by the practical activities of life. 

During the decades of 1890-1910 we find literature appearing 
which indicates a beginning concern over the formalism of arithmetic 
and hinting of a possibility that the subject may be given a more 
practical application to social living. In 1893, Jackson! published 
some lines which have a decided modern tone. He writes that 
‘‘ Arithmetic more strongly than any other subject stands intrenched 
in the dogmas and tradition of the past . . . When one looks back 
over his school days, no other subject looms up in such proportions as 
arithmetic . . . The conclusion is that the time given to arithmetic 
must be reduced . . . It is within the bounds of truth perhaps to 
say that nine-tenths of all the so-called concrete problems found in 
our arithmetics deal with questions of values. This is a mistake, 
value is wholly relative, and it grows out of the fact that man is a 
social being. While adult man willingly subjects himself to the laws 
which the necessities of his social relations place upon him, the child 
does not recognize any such laws . . . Nor can the teacher materially 
hasten the time when the idea of value can be gained. The value 
of a dollar is known only when it has been earned. The time is 
certainly not preceptibly hastened by the early introduction of toy 
money and imaginary counters. ‘These devices have about as much 
to do with the notion of developing value in the mind of the pupil 
as the skin of a stuffed monkey has with developing an idea of the 
South American fauna. Most of such devices are nothing but the 
stuffed monkeys of mathematics.” 

The reader will notice in this article two topics that are of recent 
interest. First, recognition of the principle of levels of maturity; and, 
second, no sugar-coated artificial devices of motivation. 


1 Jackson, W. S.: “The Relation of Arithmetic to Elementary Science.”’ 
Educational Review, Vol. v, Jan. 1893, p. 35. 
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Jackson’s reference to values appears unimportant when we 
examine the ‘Psychology of Number” by Dewey! (1896). The 
authors maintain that ‘‘Number represents valuation.’”” Number 
is the tool whereby modern society in its vast and intricate processes 
of exchange introduces system, balance and economy into those 
relationships upon which our daily life depends. Properly conceived 
and presented, neither geography nor history is a more effective mode 
of bringing home to the pupil the realities of social environment in 
which he lives than is arithmetic. Society has its form also, and it is 
found in the processes of fixing standards of value and methods of 
valuation, the processes of weighing and counting, whether distance, 
size, or quality; of measuring and fixing bounds, whether in space or 
time, and of balancing the various resulting values against one another. 
Arithmetic cannot be properly taught without being an introduction 
to this form.” 

In 1898, McLellan and Ames? published two elementary texts 
based on Dewey’s principles. These principles indicate that number 
is the tool of measurement, and that measurement takes its rise in 
human activity satisfying human needs. A description of the experi- 
mental school supervised by Dewey at the University of Chicago 
between the years 1896-1903 illustrates a more determined effort to 
put Dewey’s philosophy into practice. Here a definite attempt to 
make arithmetic actually function in the lives of pupils was made. 
Mayhew and Edwards? report that ‘‘By the time the four-year-old 
child arrives at school he has his own experience, a background of 
content and acquaintance with social and physical realities. Out of 
this fertile soil will grow his first concepts of the use of the symbols 
of language, quantity, or value . . . A child becomes interested not 
only in the origin of the symbols for numbers, but in the measurement 
units of all kinds . . . As the children made simple machines, scales, a 
wheeled cart, a wheelbarrow, a patler’s wheel, small and large looms, 
a pile-driver, a foot automobile, they formulated and made use of 
equations of ratios and proportion.”’ 

A brief article worthy of mention appearing in 1903 is that of 





1 McLellan, James A., and Dewey, John: The Psychology of Number. New 
York: D. Appleton and Company, 1896, p. xiii. 

2 McLellan, James A. and Ames, A. F.: The Public School Arithmetics. Mac- 
millan Company, New York, 1899. 

3 Mayhew, Katherine C. and Edwards, Anna C.: The Dewey School. D. 
Appleton-Century Company, New York, 1936, pp. 339-346. 
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Stanwood! which describes how the natural environment of Hawaii, 
with its seeds and flowers, is used to teach number. 

In another early publication (1907) Young? devotes considerable 
space to the importance of arithmetic to social living. After dis- 
tinguishing the difference between pure and applied mathematics he 
gives three reasons why arithmetic should be given a larger place in 
elementary schools. First, the mental discipline from applied mathe- 
matics is in many respects superior to the discipline from any other 
subject; second, the formation of habit is an essential factor in all 
education (among the habits we should cultivate is the mathematical 
habit); third, the modern arithmetic which gets its problems from 
practical affairs of our complex industrial organization, tends to 
widen the horizon of experience more than any other subject. 

One of the first important books appearing in the decade 1910-1920 
was “‘The Teaching of Primary Arithmetic” by Suzzalo.* The import- 
ance of object teaching is discussed both historically and psychologically, 
showing failures resulting from narrow views of the purpose of such an 
aid as contrasted to thesuccess that may be expected from more rational 
use of number material. The book mentions no specific activities 
and describes no projects or units but suggests a trend of improving 
subject-matter problems by selecting them from real social situations. 

In 1914 an important study was reported by Kirkpatrick‘ giving 
the results of an experiment in memorizing versus incidental learning. 
Results of this experiment indicate that in many lines of teaching 
there has been a tremendous waste of time, energy and interest in first 
memorizing, then later practicing, the use of what has been learned 
and that pupils do better when practice is guided by their own knowl- 
edge than when it is directed by authority of book or teacher. 

In 1915, Meriam® and in 1923, Collings*® reported experiments of a 





1Stanwood, C.: “Suggestion for Number Work.” Education, Vol. xxu, 
January, 1903, pp. 308-309. 

2 Young, W. H.: “Educational and Practical Value.” Education, Vol. xxvu, 
Feb., 1907, pp. 326-333. 

’Suzzallo, Henry: The Teaching of Primary Arithmetic. Houghton Mifflin 
Co., Boston, 1911. 

‘ Kirkpatrick, E. A.: “An Experiment in Memorizing Versus Incidental 
Learning.” Journal of Educational Psychology, Vol. v, Sept., 1914, pp. 405-441. 

5 Meriam, J. L.: ““‘How Well May Pupils Be Prepared for High-school Work 
without Studying Arithmetic, Grammar, etc., in the Elementary Schools?” 
Journal of Educational Psychology, Vol. v1, June, 1915, pp. 361-364. 

* Collings, Ellsworth, and Kilpatrick, Wm. H.: An Experiment With a Project 
Curriculum. The Macmillan Co., New York, 1923. 
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similar nature in functional learning. ‘These studies taken together 
suggest that a considerable change in the nature of arithmetic work 
in all grades would not result in any marked reduction in the efficiency 
of computation and at the same time would make it possible to enrich 
greatly the work in arithmetic by emphasizing the informational, 
sociological, and psychological functions of the subject. 

A book widely quoted is that by Wilson and Wilson! appearing 
in 1916 (revised edition 1922). The authors point out the demand for 
practical arithmetic. This subject is motivated easily through 
competition; it has many practical applications to other school work, 
especially in manual training, domestic science, agriculture, history 
and geography, and physical education; it may also be motivated 
by imaginary problems. A description is given of special problems 
which have practical applications. In 1926 Wilson* summarizes and 
interprets his own investigations on adult arithmetic usage, and the 
investigations of students under his guidance, as well as the investiga- 
tions of Wise, Woody, Thorndike, Mitchell, Charters, Bobbitt, 
Schorling, and others. 

At this point it will be appropriate to mention the important 
contributions of two important educational organizations, the National 
Society for the Study of Education and the National Council of 
Teachers of Mathematics. Two yearbooks of the National Society 
for the Study of Education are outstanding in their contributions to 
arithmetic theory. The Twenty-Ninth Yearbook’ attempts to bring 
out the theoretical aspects of arithmetic up to 1930. Statements in the 
introduction, written by Knight, present the point of view in this 
volume, 7.e., a child’s present life is but a part of himself, and an 
educational philosophy based upon the assumption that the present 
interests, needs, strengths, weaknesses, whims of the child comprise the 
sole or dominating aspect of the child will in practice render 
but limited service. Furthermore, it is not enough to cast 
education in terms of children’s present interests and desires alone. 
The future must be considered. The psychology upon which the 
book is based is a behavioristic one, viewing skills and habits as 
fabrics of connections. 





1 Wilson, H. B. and Wilson, Guy M.: The Motivation of School Work. Boston, 
Houghton Mifflin Co., 1916 (revised 1922), pp. 158-185. 
2 Wilson, G. M.: What Arithmetic Shall We Teach? Houghton Mifflin Co., 


Boston, 1926. 
3 National Society for the Study of Education. The Twenty-Ninth Yearbook. 
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The Society’s Thirty-eighth Yearbook,' Part 1, undertakes to 
present such data as are available to indicate at what period in a 
child’s life, from birth to adulthood, he can most advantageously 
undertake any given activity or achieve any given unit of learning. 
Two chapters are devoted to the subject of arithmetic. Brueckner? 
concludes that the arithmetic curriculum should place much greater 
emphasis on social arithmetic, that the core of the curriculum should 
consist of a series of carefully selected units of social arithmetic of 
demonstrated value adapted to the needs, interests, and level of 
progress of the pupils, that through these units the pupil should also 
be led to see the functional value of the various number processes and 
be given ample opportunity to apply them in a meaningful way, and 
that careful consideration must be given to the question of individual 
differences. Washburne*® presents the techniques, methods, results, 
and criticisms of the work of the Committee of Seven on grade-place- 
ment in arithmetic. This committee has attempted to use an experi- 
mental technique that controlled both time and method which would 
determine the optimal mental age at which arithmetical processes 
can be learned to completion. Washburne thinks, however, that a 
more functional “‘activities’’ approach, based upon children’s actual 
experiences and their feeling of need, might produce results decidedly 
different from those produced by a more formal type of systematic 
instruction. The tests given were of the formal arithmetic test type; 
that is they evaluated the child’s knowledge by his ability to perform 
in the abstract the operation he was previously taught. 

Beginning in 1926 the yearbooks of the National Council of Teach- 
ers of Mathematics began to appear. In the second yearbook Knight‘ 
criticizes the utility theory as advocated by Wilson and others. His 
argument is stated as follows: ‘“‘ Just what is useful is not always clear. 
For illustration a favorite diversion is to take a fling at the second 
case of percentage . . . it seems to the writer that the idea used 





1 National Society for the Study of Education. The Thirty-Eighth Yearbook. 
Public School Publishing Company, Bloomington, IIl., 1930. 

2 Brueckner, L. J.: “The Development of Ability in Arithmetic.” Jbid., 
pp. 275-298. 

3 Washburne, Carleton: “The Work of the Committee of Seven on Grade- 
Placement.”’ Thirty-Eighth Yearbook. National Society for the Study of Educa- 
tion. Pub. School Pub. Co., Bloomington, IIl., pp. 299-324. 

‘ Knight, F. B.: ‘Some aspects of Elementary Arithmetic.’”’ National Council 
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lications, Teachers’ College, Columbia University, 1927, p. 21. 
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in the second case of percentage would be extremely useful if anyone 
knew how to use that idea. With the advance of skill in teaching 
arithmetic, many skills which now seem socially hopeless may prove 
of enough use to pay for themselves because pupils can use them; 
now they cannot through lack of mastery of them.' 

Judd writes in the third yearbook on the ‘Fallacy of Treating 
School Subjects as Tool Subjects.””? His main argument is against the 
“futility method” of curricula construction. Arithmetic should be 
more than a tool. It functions in the experiences of modern life. As 
an example he takes the necessity of “‘precision.’’ Precision is sought 
in standardization in the discharge of one’s trust, in the statements 
which men make to their fellows. Precision is the soul of science and 
of commerce. / 

Wilson again in 1931* defends the utility theory as opposed to the 
mental discipline theory. Number, he says, as social psychology or 
philosophy of life has no place in the elementary grades. It is formal- 
ism—meaningless, unmotivated procedure which constitutes the 
fundamental difficulty. The typical type of written problem found 
in arithmetic textbooks should be omitted and replaced with life 
situations based upon the business of the community. 

The titles of the remaining yearbooks of the Association (fourth 
to fourteenth inclusive) indicate the general trend of thought in the 
subject of arithmetic up to 1939. These titles are as follows: Sig- 
nificant changes and trends in the teaching of mathematics throughout 
the world since 1910, the teaching of geometry, mathematics in modern 
life, the teaching of algebra, the teaching of mathematics in the 
secondary school, relational and functional thinking in mathematics, 
the teaching of arithmetic, the place of mathematics in modern educa- 
tion, approximate computation, the nature of proof, and the training 
of mathematics teachers. 

The progress and status of arithmetical theory up to 1935 is no 
doubt best expressed in the Tenth Yearbook.‘ In this volume 
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Brownell! sets forth in clear and brief statement the current and past 
theories upon which arithmetic is based. These he classifies as (1) the 
drill theory which, he says, is based upon two misleading approaches: 
(a) Analysis of adults uses of arithmetic and (b) the ‘“‘bond” theory 
of learning; (2) the incidental theory of learning; and, (3) the meaning 
theory. The assumption underlying the drill theory is that there are 
certain fundamental foundations of knowledge and skills which must 
be selected in advance to be learned. These skills may be developed 
by going through the requisite processes until automatic and accurate 
response is made. The incidental theory assumes that children will 
learn as much arithmetic as they need if they are not systematically 
taught arithmetic and that adequate number concepts will develop 
and the necessary fundamental processes will be acquired through 
natural behavior in activities which are only partially arithmetical. 
The intensity of immediate interest will, they believe, be sufficient to 
fix the process; or, if it is not fixed, further uses of it in constantly 
recurring life situations will be sufficient for eventual mastery. The 
meaning theory contains features of the two preceding theories with 
special stress on the point that children should see sense in what they 
learn. The true test of arithmetical knowledge is an intelligent grasp 
of number relations and the ability to deal with arithmetical situations 
with proper comprehension of their mathematical as well as their 
practical significance. Drill is advocated, and ideas and processes 
are to be practiced in order to fix them for retention or in order to 
increase proficiency. 

In this same volume Buckingham? contrasts informational arith- 
metic with computational arithmetic. Informational arithmetic 
refers to understanting, interpretation, and use rather than to processes 
and skills. ‘‘Can we not give our own interpretation to arithmetic 
and make it the means by which, even from the first school days, the 
child acquires information about number and an ability to think in 
quantitative terms?” Buswell’ says that arithmetic should be judged 
primarily in terms of its social values. He thinks the recent movement 
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to balance the teaching of arithmetic by giving increasing emphasis 
to its social and informational values is a movement so significant 
that it may well become the outstanding reform which this generation 
will contribute to the subject. Closely in agreement with this point 
of view is that of Smith,! who points out that one of the most encourag- 
ing contributions of the present is what is often called ‘‘ the arithmetic 
of environment,” 7.e., arithmetic is unconsciously blending with 
economics and with a study of national resources. 

After presenting data on incidental opportunities of teaching 
arithmetic, Hanna? and others conclude that the present activity 
program does not assure a comprehensive orientation in arithmetic. 
Overman*® summarizes experiments on transfer. He concludes that 
transfer does often result; that the amount of transfer depends not only 
upon the relation between the taught and the untaught functions, but 
upon the method of teaching, and is greatly increased, at least in some 
cases, by methods of teaching. The problem of transfer is discussed 
further by Wheeler and, in the Fourteenth Yearbook, by Fawcett. 

The influence of Gestalt psychological theory as applied to arith- 
metic is probably best reflected in the interpretations of Wheeler. In 
1932 Wheeler and Perkins were among the first to give emphasis to 
this point of view when they devoted several pages in their book 
Principles of Mental Development‘ to the subject of arithmetic. Their 
point of view was further emphasized and clarified by Wheeler in the 
Tenth Yearbook,® where he contends that the psychology of learning 
upon which arithmetic is based rests on false assumptions, e.g., that 
sense impressions are the beginning of mental life, that progress in 
any subject follows laws of repetition, exercise, and effect, that 
mental processes are composed of skills. ‘The main principles of the 
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New Psychology are that learning is a function of maturation and 
insight, that first impressions are of total situations, but are undiffer- 
entiated, that learning is not exclusively an inductive process, that 
learning does not proceed by trial and error, that the personality of 
the teacher is more important than prescribed methods, and that 
learning depends upon the will to learn. Learning can only occur 
when goals are clear. Learning is a matter of incident depending on 
transposition, discovery of form, system, order, pattern, logical rela- 
tions, analogies and making rational judgments; learning does not 
occur when subjects are isolated; and learning does not transfer 
unless the material is connected with the field to which transfer is 
desired. 

This leads us to a consideration of the investigations of Fawcett.! 
This investigator describes classroom procedures by which geometric 
proof may be used as a means for cultivating critical and reflective 
thought and gives an evaluation of the effect of such experiences 
on the thinking of pupils. Fawcett summarizes his discussion on the 
nature of proof by stating that proof has universal interest in most 
activities of life whether these activities be social, economic, religious, 
or academic. It is of interest to pupils to the extent that they con- 
sider proof almost sacred. To let students believe that they begin 
the study of proof by memorizing a number of “self-evident truths” 
is to take the first of a series of steps which will tend to deaden their 
critical faculties and give them a distorted and misleading idea con- 
cerning the relationship between ‘‘ proof” and ‘‘truth.’”’ The axioms 
and postulates of Euclid have become regarded as almost divine and 
to remain unchanged by eternity. These axioms and postulates which 
Euclid held to be self-evident are, however, outright assumptions, and 
mathematics teachers know or should know that a number of them 
have been challenged and changed by the courage of thinking men 
who were not under the spell of a ‘‘ Mount Sinai experience.”” Fawcett 
states that in a science class, ‘‘an hypothesis”’ is no longer a statement 
of the given data, but rather a tentative generalization suggested by 
these data which further and more careful investigation may either 
prove or disprove. Is there any good reason why this term cannot 





1 Fawcett, H. P.: ‘The Nature of Proof.’”’ Thirteenth Yearbook. The National 
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be used in the mathematics classroom in the same sense as it is used 
in the science classroom? Such a method would better develop the 
child in an understanding of what is meant by the relativity of truth. 
He would recognize the relation between a conclusion and the assump- 
tions and definitions from which it was derived. He would learn how 
to detect the implicit or unstated assumptions behind any conclusion. 
He would learn what it means to challenge an assumption, for in the 
exercise of his free intellectual soverignty he can change an assumption 
to suit his own ideas and trade the inevitable effect of such a change 
on the conclusions which depend on that assumption. A proper 
emphasis from this point of view will offer opportunity for directing 
his attention to the many ways in which proof, with its associated 
ideas, is used in editorials, in magazine articles, in daily conversation, 
in political speeches, in advertisements, and in propaganda of all kinds. 

The concept of proof is not a matter of mechanical memorizing of 
rules. It must come from encouraging pupils to formulate their own 
assumptions about the nature of the space in which they live—from 
encouraging pupils to reject those assumptions with which they do 
not agree, and from encouraging pupils to examine critically those 
which they are willing to accept. 

Transfer is secured only by training for transfer and teachers of 
mathematics can no longer expect that the careful study of ninety or 
more geometric theorems will alone enable their students to distinguish 
between a sound argument and a tissue of nonsense. 

In addition to the yearbooks of the National Council of Teachers 
of Mathematics Teachers which have been discussed, we should include 
a brief remark or two regarding the Eleventh Yearbook of this Council 
concerning the place of mathematics in modern education.! The 
point of view in this book may be illustrated by the remarks of Reeve’ 
and Betz.? Reeve thinks the attacks on mathematics can be met by 
eliminating the stupid way in which many teachers continue to present 
both algebra and geometry, by showing that the subject of arithmetic 
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is itself not at fault but rather the philosophy of its teaching, by 
more acceptance of training mathematics teachers by schools of 
mathematics rather than leaving the responsibility to teacher colleges. 
Betz discusses the salient characteristics of educational theories and 
practices. Among other things he states that the drill theory of 
teaching is one of the most obvious causes of wholesale educational 
failure. 

Before attempting a summary of present arithmetical theory it 
should be mentioned that in 1937 three important articles appeared 
which were written by Spencer, Washburn, and Sister W. Marguerite 
which have a direct relation to functional arithmetic. The article by 
Spencer! points out that arithmetic is a basic social study because 
arithmetical concepts are among those which are most fundamental to 
society. Washburne? advocates the inclusion of only that arithmetic, 
in our curriculum which will function in the lives of pupils. Sister 
W. Marguerite’ gives a useful review of the reaction against formalism 
in arithmetic 1890-1919. 

It should be pointed out that teachers of children are beginning to 
realize the importance of arithmetic readiness. This interest is 
reflected in the articles by Brownell and Dickey. Brownell‘ concludes 
that instead of postponing topics, new ways are being sought to teach 
the content in grades I and II. This practice is justified by studies 
showing that pupils in these grades can learn arithmetic if it is properly 
presented. Dickey® presents evidence of maturation from psycho- 


logical research. 


SUMMARY 


The mental discipline theory of arithmetic has been so modified 
that it is scarcely recognizable in its modern attire. Discipline will 
not result in the mechanical memorizing of rules. ‘Teachers can no 
longer expect that the careful study of ninety or more geometric 
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theorems will enable their students to distinguish between a sound 
argument and an instrument of propaganda. Transfer is a matter of 
relativity and will occur only when the desired element to be trans- 
ferred is connected with the field to which transfer is desired. 

The drill theory is losing ground. It is based on the incorrect 
assumption that sense impressions are the beginning of mental life, 
that learning occurs by repetition, and that mental processes are 
composed of skills. The theory is being replaced by a more modern 
theory based upon organismic or Gestalt psychology which assumes 
that first impressions are of total situations and undifferentiated, that 
learning is a matter of discovery of form, system, order, pattern, rela- 
tions, and rational judgments, and that learning is a closely knit 
system of understandable ideas, principles, and processes. The true 
test of arithmetic learning is an intelligent grasp upon number relations 
and the ability to deal with arithmetical situations with proper com- 
prehension of their mathematical as well as their practical significance. 

An attempt is being made to give arithmetic increasing social and 
informational values, 7.e., to teach the “arithmetic of environment”’ 
by blending it with economics, social entities, and with national 
resources. This means increased attention to the value of children’s 
experiences as a means of enriching number ideas, of motivating the 
learning of new arithmetical abilities, and of extending the applications 
of number to current life. 

Closely related to the above theories is the increased recognition 
to the importance of maturity and readiness to arithmetic learning. 
This directs immediate attention to the functional uses of number 
in the affairs of children and to the proper sequence of the steps of 
difficulty related to arithmetic skills. 

The future development of arithmetical theory will probably lie 
in the direction of (1) a continued and greater emphasis on the social 
significance of arithmetic as related to the life of the child, (2) a 
better placement of arithmetical topics and skills to fit the maturity 
of the child, (3) further investigations concerning the place and use of 
number in the life of the child as contrasted to the life of the adult, and 
(4) a continued modification of the psychological basis of arithmetic 
in line with the organismic and Gestalt viewpoint. 
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THE RELIABILITY OF MONOCULAR 
PHOTOGRAPHY IN THE INVESTIGATION OF 
READING 


ELEROY L. STROMBERG 
Oklahoma Agricultural and Mechanical College 


Considerable interest has been manifested in the practice of 
plotting the fixation points of the eyes to determine the location of 
such fixations during the act of reading. Almost every one of the 
recent volumes on remedial reading has devoted a chapter or a part of 
a chapter to the discussion of this method of analyzing reading habits. 
Generally speaking, they have used as their illustrative material the 
copy of one of the plates presented in Fundamental Reading Habits by 
G.T. Buswell. The technique which is presented there for the plotting 
of fixation points has been accepted, and the conclusions drawn by 
that author have been adopted without question. 

This report deals with the practice of plotting eye movements on 
reading material. Buswell in Fundamental Reading Habits! has 
plotted the fixation points of efficient and inefficient readers on easy 
prose material. The reason for such plotting is best given in his 
words (p. 7): “Mature reading demands a delicately codrdinated type 
of eye movements. . . . Reading requires a delicate and continuous 
control of small eye movements.’”’ Further he states (p. 8), “‘The fact 
that they are not subject to direct conscious control makes them 
reliable as a measure of reading ability. The further fact that they are 
entirely objective in character, capable of yielding an accurate pho- 
tographic record, makes the use of eye movements one of the most 
significant methods for the analysis of growth in reading.” 

Figure 1 is a copy of Plate X on page 78 of Fundamental Reading 
Habits. The serial numbers above the verticals indicate the order of 
the pauses. ‘An oblique line indicates a pronounced head movement, 
the exact location of the fixation being at some point between the ends 
of the oblique” (p. 2). This is the plotted record of the fixations for 
one eye. Whether it is the right eye or the left eye is not indicated. 
The oblique lines are undoubtedly plotted from a record on the film 
which is not exactly vertical but moved either to the right or left dur- 
ing the duration of the fixation. In each of lines two and six, there are 
two fixations which are plotted in the margin. Subsequent figures 
will illustrate more completely the significance of such marginal 


records. 
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Fic. 1.—Silent reading by subject 11, Grade 1A, second test. (From Fundamental 


Reading Habits, by G. T. Buswell. Reproduced by permission of the University of Chicago 
Press.) 
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Fie. 2.—Reading record of subject 24. Reading centile score 88. Record of right 
eye (R). 
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Figure 2 is the reading record for the right eye of a college sopho- 
more. This individual has a centile rank of 88 on the Chapman-Cook 
Speed of Reading Test and is considered a fast reader. The letter R 
in the caption of the figure denotes that the subject is dominantly 
right-eyed. This record and that shown in Fig. 3 are for the same 
subject at the same time. Figure 3, however, illustrates the fixation 
pauses of the left eye. Both of these records are comparable to that 
shown in Fig. 1 which is the record of a first-grade pupil. 
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Fie. 3.—Reading record of subject 24. Reading centile score 88. Record of left 
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In Fig. 4 the right- and left-eye records of subject number 24 
are combined into a single binocular record. The solid lines are the 
record of the right eye and the dotted lines are the record of the left 
eye. The right-eye fixations are serially numbered above the printed 
line and the left-eye fixations are numbered below the line of print. 
Many of the questions which arise from an examination of this record 
will be answered as subsequent figures are studied. It is sufficient 
here to point out the differences which occur between the plotted 
fixation points of the two eyes in every line of the reading selection. 
The fixation points for the two eyes vary as much as nine-letter spaces 
at the same moment in time in this record for the fast reader. 
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Fie. 4.—Reading record of subject 24. Reading centile score 88. Binocular record 
(R). 
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Fie. actieioes record of subject 27. Reading centile score 91 (R). 
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As quoted previously, Buswell has stated that ‘An oblique line 
indicates a pronounced head movement, the exact location of the fixa- 
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Fic. 6.—Reading record of subject 23. Reading centile score 83 (R). 


tion being at some point between the ends of the oblique.”” Figure 5 
is the record of one line read by a very rapid reader. The solid lines 
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Fig. 7.—Reading record of subject 56. ee centile score 5 (L). 


represent right-eye fixations and the dotted lines represent left-eye 
fixations. If one were to plot either eye separately, one could postu- 
late a head movement to account for the oblique fixation lines. It 
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would be impossible, however, for the college student whose head was 
tightly clamped in the head piece of the eye-movement camera to move 
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Fic. 8.—Reading record of subject 40. Reading centile score 77 (R). 


his head in two directions simultaneously as the third line shows. 
This simultaneous movement in opposite directions may be accounted 
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Fic. 9.—Reading record of subject 29. Reading centile score 93 (2). 


for, as indicated by Stromberg,* by the divergence of the eyes at the 
beginning of the reading line. This divergence is necessary to over- 
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come the convergence which occurs during saccadic movements and 
is especially noticeable after the long return sweep to the beginning 
of a new line. 

Figure 7 presents another fact which could be obtained only 
through the plotting of binocular records. At the time fixation num- 
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Fig. 10.—Reading record of subject 56. Reading centile score 5 (L). 


ber two was made, the right eye had not progressed along the line of 

print to the place where the left eye made its first fixation. During 

the first fixation, they were twelve-letter spaces apart. In spite of 

this fact, the ninth fixation of each eye is on the same four-letter word 

at the end of the line. This indicates that the right eye was making 

longer saccadic movements than the left eye, and yet Buswell states, 
1810 5 “ 
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Fig. 11.—Oral reading by subject 182, Grade 1A. (From Fundamental Reading Habits, 
by G. T. Buswell. Reproduced by permission of the University of Chicago Press.) 


PLATE XVIII 


said 














(see above), “ . . . mature reading demands a delicately coérdinated 
type of eye movements.”” Some question may arise as to the adequacy 
of the plotted record of subject number fifty-six, (Fig. 7), since he 
has a centile score of only five on the reading test. That this record 
is an adequate illustration of the fact that the plotting of monocular 
fixations is inaccurate is indicated by an examination of the record of 
subject numher forty, who is a fast reader, shown in Fig. 8. 

Figure 9 illustrates the inaccuracy which results when the record 
of only one eye is plotted. | With the right eye, subject number twenty- 
nine makes six fixations. These are plotted in line one of the figure. 
There are, however, only five fixations on the record of the left eye. 
Since fixations 3, 4, 5, and 6 coincide, it is evident that fixation one 
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of the left eye is equal to fixations one and two offthe righteye. The 
duration of the first fixation of the left eye is equal to that of the first 
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Fic. 12.—Reading record of subject 48. Reading om score 14 (R). 
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two fixations for the right eye. This type of variation between the 


fixations of the right and left eye is not a common occurrence, but it is 
noted with a frequency great enough to indicate its importance. 


Fast 
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and slow readers alike demonstrate this inaccuracy of monocular 
records. 

The first line of Fig. 10 shows a very regular and even record for the 
right eye. Line two of the figure shows fixation points of the left eye. 
When the two records are superimposed, as shown in line three, it is 
noted that although the fixations correspond in position, they are not 
the same fixations for each eye. Fixation number seven for the left 
eye is plotted in the margin beyond the line of print. If both eyes 
had been considered in plotting Fig. 1, the marginal fixations would 
perhaps correspond to direct fixation of the uncharted eye. 

Figure 11 is a reproduction of a figure on page 87 of Fundamental 
Reading Habits. The following quotation is taken from pages 87 
and 88 of the same publication. ‘In this record (Plate 18) the most 
noticeable characteristic is the accumulation of eye fixations upon the 
word ‘plant.’ The dictaphone record shows a hesitation on the words 
‘will you’ . . . which gave time for a careful examination of ‘plant’ 
before its pronunciation was attempted. . . . The word was mastered 
but not without a careful analysis.”’ 

The next figure, 12, shows the accumulation of fixations in the 
record of a college sophomore. Although he is not a rapid reader, one 
would hesitate to say that the accumulation of four fixations with the 
left eye and two with the right eye is an indication that the three letter 
word t-h-e is giving him difficulty. The record shown in Fig. 13 
raises a similar question, for the word a-n-d is not usually difficult for 
college sophomores. In Fundamental Reading Habits, as well as in 
How Adults Read,? Buswell speaks of such accumulations of fixations 
as indicative of the lack of word comprehension or as stated in the 
latter reference, (p. 3), ‘‘ At no place in the selection was there a cluster 
of fixations which would indicate a point of mental confusion.’”’ Even 
though the records shown in Figs. 12 and 13 are those of slow 
readers, there can be no conclusion drawn regarding ‘‘mental con- 
fusion.’”’ Similar clusters of eye fixations are found in the records of 
fast readers. 

On page 49 of How Adults Read Buswell has illustrated the plotting 
of fixation points during reading by subject 983. This is also a monoc- 
ular chart with no indication of whether the record of the right eye 
or the left eye has been plotted. Of this plot Buswell says, (p. 52), 
“Plate XIII shows the plotting of the positions of fixation on the lines 
of print for this subject. By comparing the film with this plotting, 
the reader may see exactly where the eyes paused (italics mine) on each 
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of the lines.’”’ This statement assumes that the records of the two eyes 
are identical. In the plotting of the binocular fixation points of over 
one hundred twenty-five college students in this experiment, variations 
in the fixation points of the two eyes are found in one hundred per cent 
of the cases. 

If the binocular records of college students in reading easy prose 
show such tremendous variations, it follows that binocular records for 
reading numbers, formulae, and scientific material would show equal, 
indeed greater, variations than those found for simple prose. Further, 
what would the result be if binocular fixations in looking at advertising 
material or pictures were plotted? Eye movements made under the 
latter conditions are not simple saccadic movements, but involve 
vertical and diagonal movements of both the saccadic and pursuit 
types. Analysis of reading performance and reading problems made 
on the basis of the plottings of monocular fixations, or even on the 
basis of binocular fixations, is seriously questioned. 

A further implication of these data is physiological in nature, for, 
in spite of the variation in fixation points and, therefore, in the “foveal 
image,’’ none of the subjects reported any difficulty due to double 
images. Certainly one may draw conclusions regarding the causes of 
reading difficulties from visual, peripheral data only with the greatest 
care. 
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THE EXTENT OF CLASSROOM QUESTIONING 
ACTIVITY OF HIGH-SCHOOL PUPILS AND 
THE RELATION OF SUCH ACTIVITY TO 
OTHER FACTORS OF PEDAGOGICAL 
SIGNIFICANCE* 


GEORGE L. FAHEY 
University of Pittsburgh 


THE PROBLEM 


Many writers have stressed the importance of the question as a 
factor in the learning process,!~*!3-" and some have regretted its 
tendency to disappear as children advance in age and educational 
status.”*!2:17 No one, however, has made a comprehensive study 
of questioning activity in high-school classrooms or the relationship 
between such activity and other objectively measured traits. 

The present report is of an investigation of these problems. The 
study on which it is based sought to discover how much questioning 
activity occurs in high-school classrooms and what relationships 
exist between the questioning activity of individual pupils and such 
traits as intelligence, age, school grades, academic marks, interests, 
reading abilities, and several aspects of accuracy and consistency in 
thinking. 


THE DATA 


The data were collected by making verbatim records of all oral 
questions asked in six different high-school classes over a_ period 
of one academic year. Records were made in long hand by trained 
observers and the name of the questioner was recorded with each 
question. The reliability of this method of recording was found to be 
satisfactory by comparing the records so made with records made 
for a period of seven days in each of the classes by an expert stenog- 
rapher. The regular reporters recorded all the questions recorded 
by the stenographer, recorded a few which the stenographer seemed 
to have missed, and, where discrepancies in word forms or sentence 





* This report is one of a series of investigations made by the author and sup- 
ported in part by grants from the Research Committee of the University of 
Wisconsin Graduate School. The investigations were completed under the 
general supervision of Professor Stephen M. Corey, now of the University of 


Chicago. 
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structures occurred, recorded contractions, figures of speech, and the 
like which appeared to be sometimes ‘‘smoothed out” in the steno- 
graphic records. This study was conducted in one of the high schools 
included in the Eight-Year Study of the Progressive Education 
Association. Through the courtesy of the high-school principal, 
the school records and records of the Eight-Year Evaluation Study 
test battery for each pupil were made available.'®!! 

The classes involved were seventh-grade science, eighth-grade his- 
tory, ninth-grade science, tenth-grade English, eleventh-grade Eng- 
lish, and an American history class of eleventh- and twelfth-grade 
pupils. One teacher taught both English classes but there were 
different teachers for each of the other classes. One hundred and 
sixty-nine children were involved. 

The number of questions asked by each pupil was counted and 
frequency distributions made for each class and for the total group. 
The number of questions asked by each individual pupil was then 
correlated with each of the other variables. Both Pearson product- 
moment coefficients and correlation ratios were computed. 


THE RESULTS 


Table I summarizes the distribution of questioning activity. 
Such activity appeared to be marked more by its absence than by its 
presence. The median pupil of the group asked but 10.8 questions 
out of a range of from zero to two hundred thirty-three. The mean 
number of questions for the total group was somewhat greater, 
equalling 22.12, with a standard deviation of 31.36. As may be 
observed from an inspection of Table I, or from the discrepancy 
between the mean and the median, the distribution was markedly 
skewed. 

Within the separate classes the ranges were generally great but 
the means and medians reflected what would seem to be a pedagogi- 
cally significant dearth of questioning activity. The marked absence 
of questions in History 8 may be largely attributed to the use in that 
class of a supervised study technique and the impossibility of obtaining 
those questions asked in pupil-teacher conferences. There appeared 
to be no pattern of questioning activity corresponding to the subjects 
represented. The English classes, both taught by the same teacher, 
each produced about the same number of oral pupil questions. The 
two sciences differed markedly, and the two history classes were at the 
opposite extremes of the distribution. 





130 


The Journal of Educational Psychology 





TasB_LeE I.—TueE DIsTRIBUTION OF THE ToTAL AMOUNT OF QUESTIONING ACTIVITY 
ENGAGED IN BY THE PUPILS IN EAcH OF THE Srx CLASSES AND IN THE TOTAL 
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The same absence of correspondence may be noted as far as grade- 
levels are concerned. The least advanced and the most advanced 
classes produced the most questions, those between produced relatively 
few. Although the data at hand are not sufficient for any sweeping 
generalizations in this regard, it seems likely that the number of 
questions asked in a given high-school class is more the function of the 
method of teaching than of grade-levels or subjects. 


Individual differences among questioners were great. Seven 


pupils, slightly more than four per cent of the total group, asked no 
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questions during the year and nearly thirty per cent asked less than 
five oral questions each. On the other hand, one pupil alone asked 
almost as many questions as did seventy-two other pupils. Con- 
trasted with the four per cent who asked none, another four per cent 
of the group were the authors of over one-fourth of all the questions 
asked. 

That some sex differences were evident in the classes and in the 
total group is indicated in Table II. Five of the seven pupils who 
TasLe II1.—TuHe MrEAN NUMBER OF QUESTIONS ASKED BY Boys AND BY GIRLS 

IN EacH OF THE Srx CLASSES AND IN THE ToTAL GROUP 





























soys Girls | Total 
| | 
Class . Mean number | .. Mean number | | Mean number 
Num- Num- aie I os at 
leis of questions “oven of questions | Total | of questions 

| | asked asked | asked 
Science 7....| 18 46.17 15 21.50 | 33 | 34.93 
History 8....| 16 12.25 18 7.95 | 34 10.73 
Science 9....| 10 23.60 13 18.31 23 «CS 20.76 
English 10...| 20 13.75 18 8.11 at 11.08 
English 11...| 16 16.75 4 37.50 | 20 | 19.25 
History 12... S 72.88 13 27.38 21 | 35.10 
_ na | 88 27.15 | 81 | 16.68 | 169 | 22.12 








asked no questions at all during the year were girls. At first glance 
it would seem that the boys greatly exceeded the girls in questioning 
activity. However, the difference was slight in Science 9, and in 
English 11, where there were four times as many boys as girls, the girls 
averaged more questions each than did the boys. The hypothesis 
that girls have matured more than boys during the high-school 
period and thus demonstrate the decrease in questioning activity 
which is supposed to accompany increase in age is not borne out in this 
study, since no relationship was apparent between amount of question- 
ing activity and age. 

The relationships between the extent of questioning activity and 
other variables considered in this study are summarized in Table III 
and elaborated upon below under appropriate headings. 

Chronological Age.—The pupils observed ranged in age from eleven 
to twenty-two years. With the exception of the twenty-two year old 
girl who had been out of school because of illness, (and who asked five 
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TaBLeE IJ].—TuHeE CorRRELATION BETWEEN THE TOTAL AMOUNT OF QUESTIONING 
AcTIVITY AND EACH OF THE PuPIL VARIABLES AS MEASURED BY PRODUCT- 
MOMENT COEFFICIENTS OF CORRELATION AND CORRELATION RaAtTIOos 

















Variables r SEleta zy SEletayr SE 
ice. ions Wich odd gree a Oe .03 + .08 |.39 + .O7f|.12 + .08 
Intelligence quotients.................... .21 + .O77|.75 + .03f|.26 + .07F 
i as i ee ee oe 19 + .07 |.48 + .06f/.25 + .07} 
Scholastic average......................-| .18 + .08 |.33 + .O7f|.22 + .07f 
get .29 + .07t|.40 + .07f|.37 + .07t 
os ee — .30 + .077|.49 + .06f).74 + .04¢ 
ke a na ca hte eed wean .10 + .08 |.29 + .O7f|.24 + .O7t 
ici vet eneeNakakeuaees —.18 + .08 |.34 + .07f|.22 + .077 
ee .29 + .10 |.53 + .O8f|.30 + .10f 
Reading comprehension*................. 18 + .11 |.44 + .09f/.22 + .11 
Reading appreciation*................... .25 + .10 |.46 + .O8f].35 + .09f 
Consistency in social problems............ —.05 + .08 |.15 + .08 |.28 + .07f 
Consistency in “‘beliefs”................. .17 + .08 |.49 + .06f|.17 + .08 
Inconsistency in application of principles*..|;—.25 + .10 |.41 + .08f|.37 + .09f 
Confusion in social problems..............| .00 + .08 |.44 + .07f|.18 + .08 
General accuracy in interpretation of data*.| .32 + .09f|.47 + .O8f|.52 + .07T 
Accuracy in application of principles*...... .23 + .10 |.54 + .077|.37 + .08f 
Accuracy in social problems.............. .08 + .08 |.41 + .077|.16 + .08 
Accuracy with insufficient data*.......... .36 + .097).50 + .08f).57 + .07T 
Accuracy with true-false*................ .28 + .09T|.38 + .09T|}.33 + .09F 
Accuracy with probably true-probably false*; .03 + .10 |.28 + .09f/.22 + .10 
Tendency to be over-cautious*............ .01 + .10 |.25 + .10 |.22 + .10 
Tendency to go beyond the data*.........;—.27 + .09f|.38 + .09f/.32 + .09f 





* Tests administered only in grades IX to XII (N = 102). 
+ Statistically significant only since r is 3 times SE. 


questions during the year), the ages for each group were more or less 
typical. Rectilinear relationship was absent and such curvilinear rela- 
tionship as existed may be traced back to the correspondence between 
ages and grade-levels and the probably accidental (at least, inde- 
pendent) fact that the oldest and youngest groups asked the greater 
number of questions, while the groups between asked relatively few. 
Any tendency for the amount of questioning activity to decrease with 
age was not apparent. 
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Intelligence.—The rectilinear relationship between intelligence and 
amount of questioning activity was barely significant statistically 
although the correlation ratios did attain statistical significance. 
At the lower end of the intelligence distribution questions were mark- 
edly absent and the average number of questions per pupil increased 
with increases in intelligence, but some pupils at all represented levels 
of intelligence asked few questions. The ten pupils with intelligence 
quotients below 90 averaged but three and one-half questions each; the 
twenty-five pupils with intelligence quotients above 130 averaged nearly 
twenty-nine questions. It would appear that intelligence and the 
tendency to ask questions were positively but not rectilinearly related. 

Scholastic Achievement as Measured by Grade Received in Course in 
Which Observations Were Made.—There appeared to be a significant 
but slight positive curvilinear relationship between amount of question- 
ing and grades received. This relationship was of such a nature that 
pupils receiving ‘‘B”’ grades asked most questions; those receiving 
“A” grades averaged at the mean of the total group; and pupils 
receiving “‘C,”’ “D,” or ‘‘F”’ asked fewer than an average number of 
questions. 

Scholastic Average.—The relationship between scholastic average 
and quantity of questioning activity was of the same nature but even 
less marked than that involving grade in course. The reduced 
relationship was probably a result of the decreased variability of the 
scholastic average distribution. 

Interests.—Four measures of interest were used from the Progressive 
Education Association Jnterest Questionnaire, 8.2 Scale. Pupils were 
given an opportunity to express both likes and dislikes in the subject. 
From these data means were computed. There was a significant 
positive relationship between “‘likes”’ in the subject and questioning 
and a corresponding significant negative relationship between “dis- 
likes”? in the subject and questioning. In both cases the curvilinear 
relationships were higher than the rectilinear, owing, no doubt, to the 
marked skewedness of the questioning activity distribution and of both 
the “likes” and ‘‘dislikes”’ distributions. The mean “likes” and mean 
‘dislikes’? measures may not be meaningful and bore a lower though 
similar correspondence to questioning activity. 

There appeared to be a direct and progressive correspondence 
between a pupil’s liking for a subject and the number of questions he 
asked in the classroom where that subject was taught. The relation- 
ship was not high enough, however, to permit prediction of amount of 
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oral questioning when interests are known or of interests when ques- 
tioning is known. 

Reading.—Both speed of reading and reading comprehension as 
measured by the Iowa Silent Reading Test, Forms A and B, bear a 
positive relationship to amount of questioning. Three of the correla- 
tion ratios were significant though not of great magnitude. Poor 
readers tended to ask few questions while better readers tended to 
vary markedly in the extent of their questioning activity. These 
relationships undoubtedly were related to the correspondence between 
questioning activity and intelligence. 

The reading appreciation scores from the Progressive Education 
Association Voluntary Reading test correlated positively and signifi- 
cantly with amount of questioning. Those pupils scoring low in 
appreciation tended to ask few questions; those scoring high tended to 
ask relatively many more questions; those near the average varied 
widely in the extent of their questioning. The seven pupils who 
scored lowest in reading appreciation averaged less than five questions 
during the year; the six pupils who scored highest on the same test 
averaged forty questions during the same time. 

Consistency and Confusion in Thinking.—Measures of consistency 
in thinking in social problems, consistency in ‘‘beliefs’’ (attitudes), 
inconsistency in application of principles, and confusion in social 
problems were based upon the Eight-Year Evaluation Study test 
battery. Consistency of thinking about social problems bore little 
relationship to amount of questioning; consistency in “‘beliefs’’ was 
slightly correlated positively; inconsistency in application of prin- 
ciples bore a negative relationship which in terms of correlation ratios 
was statistically significant; confusion in social problems bore no 
rectilinear relationship to questioning but did produce one significant 
correlation ratio resulting from an almost C-shaped distribution of the 
confusion means along the questioning distribution and caused by the 
high confusion scores made by those pupils who questioned most 
frequently. The five pupils averaging more than one hundred ques- 
tions each averaged one and one-half standard deviation units above 
the mean of the confusion distribution. Below this group the correla- 
tion was slight and tended to take the opposite direction toward the 
lower end of the confusion distribution. It would appear that 
relatively frequent questioning may be a result of a high degree of 
confusion as measured by this test, but that the two are not of necessity 


associated. 
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General Accuracy.—Three general accuracy scores were considered 
—general accuracy in application of principles, general accuracy in 
interpretation of data, and accuracy in social problems. General 
accuracy in the application of principles bore a significant and positive 
relationship to amount of questioning. Pupils scoring highest on 
this test tended to ask most questions, but some pupils at all levels of 
accuracy scores made few or no inquiries. The relationship between 
amount of questioning activity and accuracy in interpretation of 
data was of the same general nature as in the case of application of 
principles but was slightly higher. Questioning bore little relationship 
to accuracy with social problems except as indicated by eta zy, the 
regression of the accuracy means along the questioning distribution. 
In this case there appeared to be a slightly positive relationship above 
and a slightly negative relationship below the intersection of the 
means, but with considerable variability at all points. 

Special Measures of Accuracy.—The Interpretation of Data test 
purportedly measures accuracy of interpretation with items containing 
insufficient data, accuracy with items which are true or false, and 
accuracy with items which are probably true or probably false. With 
the first two of these measures amount of questioning was positively 
related to a significant degree, but with items probably true or probably 
false the relationship was low and insignificant. 

Tendency to Be Over-cautious or to Go beyond the Data.—Tendency 
to be over-cautious, as measured in the Jnterpretation of Data test, 
reflects a reluctance to ascribe complete truth or falsity to given 
data or inferences drawn from such data. There was no significant 
relationship between this trait and the tendency to ask questions in 
the classroom. Tendency to go beyond the data, as measured by the 
same test, in the direction of ascribing greater truth or falsity than is 
justified to given data or inferences drawn therefrom was negatively 
related to the tendency to ask questions. The rectilinear relationship 
was barely significant. The curvilinear relationship was such that 
below the mean of the questioning distribution and above the mean 
of the beyond-the-data distribution there was a rather close corre- 
spondence. At the other end of each distribution there was little 


or no relationship. 


SUMMARY AND CONCLUSIONS 


All the questions asked by one hundred sixty-nine pupils in six dif- 
ferent high-school classes during one academic year were recorded, 
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summarized and correlated with other pupil traits of pedagogi- 
cal significance. An analysis of the data suggests the following 
conclusions: 

(1) The pupils represented in the study asked very few questions, 
averaging approximately one question per pupil per month. If 
assertions with respect to the merits of the question as a factor in the 
thinking process are well-founded, and if these pupils were typical, 
classroom questioning activity must be greatly stimulated before such 
merits can be realized. 

(2) Individual pupils differed markedly in the amount of oral 
questioning in which they engaged. Although few questions were 
the rule, eighteen pupils asked five times the median number of 
questions, one pupil asked over twenty times the median number. 
One-third of the group asked less than six questions each during the 
year, while four per cent of the group asked twenty-five per cent of 
the questions. 

(3) There were marked differences in the amount of questioning 
activity in different classes, but such differences bore no appreciable 
relationship to school subjects, grade-levels or chronological ages. 
Probably the teacher and the teaching methods contributed most to 
these differences. 

(4) Although the sexes were approximately equally divided, the 
boys contributed nearly two-thirds of the total number of questions. 

(5) There was a persistent tendency for more favorable scores on 
measures of scholastic achievement, interests, reading abilities and 
appreciation, and accuracy and consistency in thinking to be asso- 
ciated with greater amounts of questioning activity and, conversely, 
for greater scores in the unfavorable aspects of such traits to be 
associated with lesser amounts of questioning activity. Several of 
the rectilinear coefficients and many of the correlation ratios expressing 
such relationships attained statistical significance. In spite of this, 
however, it is doubtful if any of the relationships were sufficiently 
great to imply pedagogical significance unless it be with the regression 
of intelligence on the questioning distribution or with the regression of 
the amount of questioning activity on the ‘‘dislikes” in the subject 
distribution. 

(6) There are undoubtedly other factors involved in the classroom 
situation which contribute more to individual differences in amount of 
questioning activity than do any of the variables considered in this 
study. Among such other factors, the methods and personalities of 
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teachers and the study habits and social and emotional traits of pupils 
would probably rank high. 


16. 


17. 
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THE RELATIONSHIP BETWEEN READING ABILITY 
AND INTEREST SCORES 


MARGARET E. ANDREWS 
Miller Vocational High School, Minneapolis, Minn. 


STATEMENT OF PROBLEM 


Vocational guidance has been gaining wider recognition and 
receiving increasing attention on both the high-school and college 
level ever since the time of the first National Conference on Vocational 
Guidance, which was held in Boston in 1910. Both the increasing 
hetrogeneity of the student population and the increasing complexity 
of the business world have had their share in making those responsible 
for the affairs of the school aware of the need for helping students 
make a satisfactory occupational adjustment. 

The tools available to the vocational counselor after these thirty- 
two years, however, are still inadequate. Tremendous advances 
have been made in testing and in counseling techniques, no doubt. 
Nevertheless, the vocational counselor cannot, and likely never will 
be able to, predict or advise with certainty what specific occupation a 
student should enter to find the most success and happiness. Because 
of this uncertainty, errors are made and students are advised to enter 
positions where they will find neither happiness nor success. The 
unhappy, unsuccessful worker is a liability to his employer. He 
cannot render services commensurate with what he is paid, and he 
may find himself out of that job and unprepared for any other type of 
employment. He is then a burden not only to himself but may 
shortly be a burden to society as well. In addition to becoming an 
economic burden to society through unemployment, his physical or 
mental health may break because of the frustrations and nervous ten- 
sions he has experienced, thereby becoming an additional and perhaps 
even a permanent burden to society. If it were possible to perfect 
‘the existing counseling instruments or add to them so that the coun- 
selor could work with more confidence and precision, it would be of 
great personal, social, and economic value. 

At the present time, perhaps the most common tools or techniques 
used by the vocational counselor in trying to reach an understanding 
of the student and in trying to interpret him in terms of occupational 


requirements are: 


(1) Intelligence or psychological test scores. 
(2) High-school or previous school records. 
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(3) Teachers’ ratings. 

(4) Interest test scores. 

(5) Achievement test scores. 

(6) Prognostic or aptitude test scores. 

(7) Data accumulated through interviews. 

(8) Anecdotes of observations or incidents. 

(9) Personality, attitude, etc. test scores. 
(10) Results of health examinations. 


With this information available for each student, the next step 
taken by the vocational counselor is an attempt to reconcile the quali- 
fications of the student with the job specifications or qualifications 
which were arrived at through careful job analysis. By matching up 
or reconciling individual qualifications with job qualifications, the 
counselor should be able to arrive at a tentative decision as to which 
job or jobs in which the student would be most likely to be happy and 
successful. 

Although, as was stated above, it may never be possible to predict 
with absolute accuracy the one best job for each individual (in fact, it 
is not yet ascertained that there is just one best job for each indi- 
vidual), it will, nevertheless, be possible to help the individual student 
arrive at a choice compatible with his known qualifications—a choice 
in which he should be more likely to succeed than in a choice based 
merely on chance. 

Vocational counselors are never going to be able to set aside the 
human element in their counselees. It is this human factor which 
makes absolute precision and infallibility in advising impossible. 
Sometimes a driving interest or motive will make up most unbelievably 
for a lack of known qualifications. Sometimes a lack of interest or 
motivation will make a failure out of those who apparently have all 
the requisites for a given job. However, aside from the human 
element, the more we know about the student and the more we know 
about the relation of those qualifications to the requirements of the 
job, the smaller the margin of error in our advising will become. It 
is to this end that this study is directed. 


PURPOSE OF STUDY 


Since in attempting to help students arrive at a vocational choice 
it is necessary to bring into play every factor which might provide a 
lead toward a satisfactory choice, it seemed that it might be worth 
while to determine what relationship exists between reading ability 
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as shown by scores on the Iowa Silent Reading Test and occupational 
interests as indicated by scores on the Strong Vocational Interest 
Blank. No research has been done in this connection and no informa- 
tion is available as to any relationship which might exist. It was 
felt that if a significant relationship were found to exist between certain 
occupations and reading ability it might prove to be an additional, 
helpful bit of evidence to add to the information already available in 
counseling students in their vocational choice. 


LIMITATIONS AND PROCEDURE 


Since all entering freshmen at Stanford University are given the 
Iowa Silent Reading Test, and since a number of them have filled out 
the Strong Vocational Interest Blank as well, it was decided to use 
the results of those tests. There are other reading tests which could 
have been used, e.g. (Minnesota, Traxler, etc.) and other vocational 
interest tests which could have been used for a study of this kind, e.g. 
(Cleeton, Manson, etc.), but the foregoing tests were already given and 
the results available. 

It was not possible, within the scope of this study, to include all 
the students at Stanford University who have filled out the Interest 
Blank, nor even to include all the interest scores shown on each blank; 
therefore, it was necessary to make certain delimitations. After 
carefully considering the available material, the following limitations 


were set: 


(1) The accessibility of the material made it seem expedient to work 
with scores of Stanford students, and, further, with women students since 
their files were readily accessible in the office of the Dean of Women. 

(2) Since it was not possible to work with the entire group of women 
students in Stanford University who have filled out the Strong blank, it was 
decided to work only with the group who are in school now and who had filled 
out the blank while they are, or were, still in lower division. This decision 
was based on the fact that: 

(a) The reading test, which was also to be used in this study, was given at 
the beginning of the freshman year, and, therefore, Strong blanks filled out 
while the students were still in lower division might be more comparable than 
those given after the student had been in school longer. 

(b) Since one real value which might accrue from this study is the help it 
would give in counseling students in their choice of a vocation, and, therefore, 
a major in college, it would seem best to have this information available for 


students before they enter upper division. 
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(3) Because it was not feasible to use all the interest scores on the Strong 
blank, it was decided to tally the highest scores on one Fundred blanks, drawn 
from the file at random, and on the basis of this distribution, work further 
with those four interests which proved to occur in first place most frequently. 
Table I shows the way these vocational interests were distributed. 


TABLE I.—Masor VoOcATIONAL INTEREST OF ONE HUNDRED WOMEN AS INDICATED 
BY STRONG VOCATIONAL INTEREST BLANKS 


VOCATIONAL INTEREST NuMBER OF CASES 

IRS SOE ER or er ee 30 
ee cee eee eee eee en ch ye seed hee A Oe ewe 17 
I hd. en uu ep hes Gbeee sed wena 14 
ee ee ee ee ease eee heh areek nad eee 10 
a ce HEC EHS RENO eb Sad 2A REO ee ee RE eek es 7 
a iG ae eet Beek bb a Saban deeaes sheesh tie 6 
ee ee eet ueE ek ene eae a eee eee 6 
i oe a ee ee ee A ee Cerne he 5 
sk os eee edhe SANS CEO ad Ob tdS SERGE NE OLE SERD SYS 3 
ns CG Loo Ss ind agal eles Mawkrabhee eee 2 

aren are tiiats deanide oP ikea dibuii 0eokd Aaa eae eee 100 


Since the Strong scores were given in terms of standard scores and 
the Reading scores were in percentiles, the Reading scores were also 
transmuted into standard scores by means of Holzinger’s Table XI, 
“Areas and Ordinates of the Normal Probability Curve in Terms of 
Deviates from the Mean.’”! 

The group to be studied, therefore, represents all the women 
students now in Stanford University who filled out the Strong blank 
as lower division students. The only exception to this statement is 
three cases which were disregarded because there were no reading 
scores available. As a result of a thorough search through the files, 
seventy-two cases were found for the study. 

The occupations to be used are those which occurred most fre- 
quently as highest score on the one hundred Strong blanks, 7.e. Stenog- 
rapher, Nurse, General Office Worker, and Social Worker. 

After the scores on reading rate and comprehension were recorded 
for each student, together with his score for each of the four vocations 
selected for the study, a scatter diagram was prepared for each occupa- 
tion and reading rate, and for each occupation and reading com- 
prehension. From this diagram, in each case, a correlation was 
computed by the Pearson Product-Moment method. 





1 Holzinger, Karl J.: Statistical Tables, pp. 70-71. 
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FINDINGS 


The correlations which resulted from these computations are 
presented in Table II. 
TaBLE IJ.—CoRRELATION BETWEEN VOCATIONAL INTEREST AS INDICATED ON THE 


StronG INTEREST BLANK AND READING RATE AND COMPREHENSION AS 
INDICATED BY THE Iowa SILENT READING TEST 








Vocational interest Reading rate Reading 
comprehension 
RE Pe Ge ee ee | — .33 .23 
i a re a a awn — .23 — .26 
ee | — .26 — .23 
en es a a wo elee webu | 16 10 








CONCLUSIONS AND SUGGESTIONS 


It is quite obvious from these low or negative correlations that 
there is no value in knowing a student’s reading ability so far as con- 
cerns predicting his vocational success, at least, in these four occupa- 
tions. Interest scores alone are as meaningful as interest scores 
plus reading scores. This lack of correlation may be explained partly 
as follows: 

(1) The particular occupations which were chosen for this study 
may be less related to reading ability than other occupations which 
might have been included. Perhaps, if reading scores were correlated 
with such occupations as lawyer, English teacher, etc., which appear 
on the Interest blank, occupations which seem more ‘ academic,” 
higher correlations might result. In fact, with the exception perhaps 
of Y.W.C.A. secretary, life insurance saleswoman and housewife, 
the thirteen occupations on the Interest blank which were not included 
in this study all seem to be professional occupations for which reading 
ability might be more closely related. 

(2) Interest in an occupation does not necessarily mean ability 
in that occupation; and, therefore, we would not necessarily expect 
a high relationship between these two scores. Strong feels that 
ability and interest are related, but he states that we do not know to 


what extent as yet. 





1 Strong, E. K.: ‘Aptitude vs. Attitude in Voc. Guidance.” Jr. of Applied 
Psych., Vol. xvi, pp. 501-515. 
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It might be worth while to have a more complete study made which 
would include the remaining thirteen occupations scored on the 
women’s blank. This would indicate if higher relationships exist 
in those occupations where a more academic training is required— 
training more dependent on reading ability. It would be particularly 
interesting to have such correlations worked out for the men’s blank 
where a wider range of occupations has been developed. Whereas, 
only seventeen occupations are scored on the women’s blank, thirty- 
four are scored on the men’s blank, ranging from artist, psychologist, 
architect, dentist, engineer, etc. down to carpenter, printer, policeman, 
etc. 

It might be worth while, too, to repeat the reading test near the 
end of the sophomore year and correlate that score with the score on 
the interest test. Since the score on the reading test would be likely 
to change during two years in college—in fact, almost certain to show 
a considerable increase—and the score on the interest test remain 
much the same, some change in the correlation between reading 
ability and interest would be inevitable. Relatively little change 
would be expected to occur in the interest scores themselves or in the 
relative ranking of the occupations during these two years; and, there- 
fore, the original interest score could be used. However, the test 
might be repeated and some differences in scores or rankings found, 
particularly if the student were quite young when he took the test 
the first time. 

From the standpoint of practical help to the vocational counselor, 
nothing positive has been gained in the matter of the value which was 
hoped to be realized from this study. The results of this study indicate 
that even though reading test scores may be available, there is no 
need for the counselor to consider them in predicting success in an 
occupation. His prediction would be no more accurate than if he 
used interest scores alone—at least in the four occupations studied 
here. 

This study, therefore, has added nothing to the tools of the coun- 
selor. In this respect the study was not fruitful. On the other 
hand, however, if further studies were carried out, as suggested, some 
positive results might be obtained. In any event, it is through such 
attempts as this—such efforts to bring together all possible, known 
information about the student and discover its relationship to occupa- 
tional success—that further success in vocational guidance will be 
made possible. 








A NOTE ON THE EFTECTS OF PRACTICE UPON TRAIT 
DIFFERENCES IN MOTOR SKILLS 


W. A. OWENS, JR. 
Iowa State College 


INTRODUCTION 


Such studies as those of Perrin,!! Muscis,* Seashore,!? Griffitts,‘ 
Buxton and Humphreys,” and Patterson and Elliott® have served to 
emphasize the specificity view of motor skills. Buxton and Hum- 
phreys have gone further and pointed out that practice tends to reduce 
the small intercorrelations observed to exist between various tests of 
motor abilities. These authors concluded that their results were 
inconsistent with any theory of a “general motor ability,’ and they 
re-emphasized the specificity view and the attendant advantages of 
direct training. An implication of their findings is, of course, that trait 
differences in motor skills increase with practice. 

These investigators were not concerned with this latter problem, so 
it constitutes no criticism of their work for the writer to point out that 
the usual correlational technique is an inadequate crutch in this con- 
text. The decline in an average intercorrelation with practice could 
as well be due to a decrease in the reliabilities of the tests concerned as 
to a lowered intrinsic relationship. 

The present paper, therefore, deals with an illustration of a quanti- 
tative method for determining whether practice causes a convergence 
of motor traits towards a common level of proficiency, whether a 
divergence occurs, or whether the status quo is maintained. 


AN ILLUSTRATIVE CASE 


Problem.—To determine the effect of practice upon trait differences 
in motor skills. 

Method.—In order to evaluate differences between traits, it was first 
necessary to possess equated norm distributions for the several func- 
tions to be measured. The Minnesota Mechanical Ability Study’ 
gives norms for over two hundred subjects on tests of motor skills. 
Seven of these tests were selected for use in the present investigation. 
The norm or master distributions for these functions were tested and 
normalized where necessary. The means and standard deviations 
were then equated on a scale similar to McCall’s “‘T seale.’’? Scores 
of all subjects in the present experiment were interpreted as of these 
equated norm distributions. 
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Hull® has suggested that trait differences tend to be normally dis- 
tributed. If further research should verify this conclusion, it would be 
ideal to combine estimates of trait differences for a number of persons in 
terms of standard scores obtained from a “trait distribution” for each 
individual. This scaling would tend to insure equal units of measure- 
ment, as pointed out by Anastasi.! Since the number of traits tested 
in the present case was so small, this technique was not feasible. 

The issue of establishing a zero point on the scale of measurement 
was obviated, since it was proposed to employ the analysis of variance 
which deals only with deviates or differences and not with absolute 
magnitudes. 

The statistical treatment accorded the scores is schematically 
illustrated in Table I. 


TABLE I.—Errect or PRACTICE ON T.D.’s 





Administrations—subject E 



































II III IV VI VII VIII 
| 
Block packing...............| 345 436 463 503 428 444 
nik Kain sn bamees 370 370 306 370 370 471 
Slow movement............. 512 618 583 663 723 730 
| ES ET et eS - es Ke ben pink nee 
. Degrees of Mean Degrees of Mean 
Factor 
freedom square freedom square 
CA teG tae hac dnn abood ii Faeroe Me” O aaivetanes 
I at be ecxne ae eaae 5 42 ,683 .02* 5 52 ,384.63T 
Admin. D.’s...... 2 4,034.89 2 3,408.17 
Eiht ea bs ok sd rele naan 10 1 , 287.29 10 1,483.50 

















*F = 33.16 = highly significant. 
tF = 35.31 = highly significant. 


The analysis of variance was applied with two criteria of classifica- 
tion—administrations and function, or traits. The administrations 
were dichotomized—two through four vs. six through eight—so that 
two analyses yielded two independent estimates of the magnitude of 
trait differences. Sums of squares and degrees of freedom for the 
parallel analyses of each individual were ultimately totalled to yield 








146 The Journal of Educational Psychology 


summary statistics on the initial (2-4) and final (6-8) magnitudes of 
trait differences. This totalling was done on the assumption that all 
deviations were about a common grand mean. * 

The subjects for the present experiment were fifteen junior-high- 
school boys matched for age, intelligence and race, both with each other 
and with the norm group employed. They were otherwise unselected, 
to the writer’s knowledge. Each subject received eight administra- 
tions of seven tests of motor skills. The tests were administered in 
systematically varied order on a schedule calling for about eight hours 
of each subject’s time. 

Results.—Further research may verify these results and show that 
trait differences in the motor realm remain constant, or even increase, 
with practice. It might be hypothesized that the motivation available 
for a given task is proportional to the success attained in its perform- 
ance. In any case, this study concurs with the trend of previous 
investigations stressing the apparent genetic determination and unique- 
ness of motor skills. In addition it seems to indicate the theoretical 
efficiency of early specialization along the lines of the individuals 
greatest aptitudes as pertaining to the realm of manipulative skills. 


TABLE II.—PractTice anv T.D.’s—SuMMARY 


























Degrees Mean 
Factor of Sum of squares Percent) — “eri P 
freedom | 
(Administrations 2-4) 
ee 255 2,828 , 723.05 100 
Tratt D.’s,....... 75 2,441 ,890.33 | 86 |32,558.54/18.68!.01 
Admin. D.’s..... 30 125,390.68 5— | 4,179.68) 2.40.01 
EP eaass aoe 150 261,442.04 9 1,742.95 
(Administrations 6-8) 
ee 255 2,861 , 646.86 | 100 
6 Oy ee 75 2,552 ,178.81 | 88 |33,629.05/18.22).01 
Admin. D.’s..... 30 62 ,656 .82 2+ | 2,088.56) 1.13).05 
ee 150 276,811.23 10 1,845.41 | 
t= {Scan Ml Sec = 0.12 and P. = .50 | 
oD | 














* The same result may be achieved by establishing the proportion of the total 
variance contributed by trait differences in each analysis. The two series of 
proportions may then be transformed as of a normal distribution’ and tested as 
to the presence of a significant difference between their means. 
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The Conclusion.—In this population and with respect to these func- 
tions, trait differences tended to remain constant when subjected to 


systematic practice. 


REFERENCES 


1. Anastasi, A.: ‘Practice and variability.”” Psych. Monog. Vol. 45, No. 5, 
1933-1934. 

2. Buxton, C., and Humphreys, L. G.: “The effect of practice upon intercorrela- 
tions of motor skills.”” Science, Vol. txxx1, 1935, pp. 441-442. 

3. Fisher, R. I., and Yates, F.: Statistical Tables for Biological, Agricultural, and 
Medical Research. London: Oliver and Boyd, 1938, pp. 90. 

4. Griffitts, C. H.: “‘A Study of some motor ability tests.”” Journal of Applied 
Psych., Vol. xv, 1931, pp. 109-125. 

5. Harris, J. A.: “The correlation between a variable and the deviation of a 
dependent variable from its most probable value.”’ Biometrika, Vol. v1, 
1908, pp. 438-443. 

6. Hull, C. L.: ‘‘ Variability in amount of different traits possessed by the indi- 
vidual.”’ Journal of Educ. Psych., Vol. xvi, 1927, pp. 97-106. 

7. McCall, W. A.: How to Measure in Education. New York: Macmillan, 1922, 
pp. 416. 

8. Muscis, B.: ‘‘ Motor capacity with special reference to vocational guidance.”’ 
British Journal of Psych., Vol. x111, 1922, pp. 152-184. 

9. Paterson, D. G., Elliott, R. M., et al.: Minnesota Mechanical Ability Tests. 
Minneapolis: University of Minnesota Press, 1930, pp. 586. 

10. Paulsen, G. B.: “A coefficient of trait variability.”” Psych. Bulletin, Vol. 
xxvii, 1935, pp. 218-219. 

11. Perrin, F. A. C.: “An experimental study of motor ability.”” Journal of 
Exper. Psych., Vol. rv, 1921, pp. 24-56. 

12. Seashore, R. H.: ‘‘ Individual differences in motor skills.”” Journal of General 
Psych., Vol. 11, 1930, pp. 38-66. 











BOOK REVIEWS 


NEAL E. MILLER AND JOHN DotuarRD. Social Learning and Imitation. 
New Haven: Yale University Press, 1941, p. 341. 


Because they were convinced that sociologists have hitherto made 
insufficient use of learning theory, Miller and Dollard, the former a 
psychologist and the latter a sociologist, have elaborated at length 
the bearing of certain principles of learning upon social phenomena. 
These principles come almost exclusively from the hypotheses devel- 
oped by Hull and his students in the Institute of Human Relations. 
The authors state: ‘‘The analysis proposed here . . . derives from 
the work of Pavlov, Thorndike and Watson. . . . Its best current 
statement and synthesis have been made by Hull” (p. 91). 

The first five chapters consist of a systematic and thorough discus- 
sion of the learning principles that are subsequently used to explain 
imitation. The basic sine qua non learning factors are represented to 
be: (1) Drive, (2) response, (3) cue, and (4) reward. To the reviewer, 
these four factors seem to be basic to all behavior as well as to learning. 
The authors are correct in their analysis but they do not go far enough 
in that they fail to differentiate adequately behavior in general from 
learning. The significance of changing behavior as characteristic 
of learning is not stressed nor is the importance of the obstacle that 
makes change necessary. 

Cue and drive are distinguished primarily in terms of the strength 
and distinctiveness of the stimulus (p. 54, passim). A stimulus that 
is strong has drive value while a stimulus that is distinctive has cue 
value. Hunger as a rather gross urge to activity is a drive, while 
food or the sight of a restaurant or the sound of a dinner bell are cues. 
The authors admit that this dichotomy is incomplete and that some 
stimuli act simultaneously as drive and cue. 

An elaboration of the above mentioned, fundamental learning 
factors is followed by a discussion of these “‘significant details’’: 
(1) Extinction, (2) spontaneous recovery, (3) generalization, (4) dis- 
crimination, (5) gradient in reward effect, and (6) anticipatory 
response. These concepts constitute the framework in which imita- 
tion is examined. The authors conclude that ‘‘The evidence seems 
to show that imitative behavior follows the laws of learning and arises 
under the social conditions which reward it,” (p. 12). 

Miller and Dollard did not attempt any complete discussion of 


drives to action, although Chapter IV, ‘“‘The Basis for Acquired 
148 
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Drives and Acquired Rewards,” as well as much other incidental 
discussion implied their assumption that the reader was familiar with 
the nature of fundamental tissue needs. A valid and practical dis- 
tinction was made between acquirable (sic) drives such as anxiety 
or fear and primary drives such as pain. ‘The physiological reactions 
producing the sensations of anxiety can easily be learned as responses 
to new situations while those producing the original pain cannot,” 
(p. 61). This quotation becomes somewhat clearer when the reader 
is told that the word ‘‘response”’ is here used to mean ‘‘any activity 
within the individual which can become connected with an ante- 
cedent event through learning.’’ Despite his expectations, the 
reviewer found few comments on the complexity of human motivation. 
He felt, on the contrary, that the argument rather consistently 
implied that drives operated seriatim. 

Imitation itself was defined as ‘‘a process by which identical or 
similar acts are evoked in two people and connected to appropriate 
cues,”’ and the contention was that, ‘‘This can occur only under 
conditions that are favorable to learning these acts,” (p. 10). This 
generalization that imitation is learned was supported by these 
experiments: 


(1) Different groups of rats running a modified elevated maze were 
rewarded for imitating or not imitating leaders. Both types of behavior were 
successfully learned and generalized to another situation involving a different 
type of maze. No constant initial tendency toward imitativeness or nonimi- 


tativeness was discernible. 
(2) Different groups of first-grade children were successfully trained to 


imitate or not imitate a leader in a simple candy procuring situation. 
These habits also were generalized so that they carried over to different 


situations. 


One of the important conditions in the learning of imitation is the 
presence of marked variation among individuals in the degree to which 
they have learned to make independently those responses which are 
most likely to be rewarded. This was illustrated by comparing the 
behavior of children of different ages. A child who imitates an older, 
more experienced child is more apt to be rewarded than he would be 
if he imitated one who was younger and less sophisticated. This 
hypothesis was tested experimentally by successfully teaching children 
to follow one of two leaders when the two could be readily differentiated 
by distinctive cues and when imitating only one led to a reward. 
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This learning was also generalized so that: (a) The children followed 
or imitated new “leaders” who were similar to the previously imitated 
leaders, and (b) the leaders who were successfully imitated in one 
situation were imitated in a subsequent different situation. 

Generalizing further upon this prestige element the authors aver 
that there are at least four classes of persons who are imitated by 
others (p. 183): (1) Superiors in an age grade hierarchy, (2) superiors 
in a hierarchy of social status, (3) superiors in an intelligence ranking 
system, and (4) superior technicians in any field. The explanation for 
imitating these groups is again learning. Doing the same things as 
one’s superiors, however defined, leads more often to reward than to 
punishment. For the same reason, nonimitation of inferiors is con- 
sciously practices by many persons. Miller and Dollard explain 
‘following the crowd”’ in terms of the same principles that they use to 
explain imitation. Conformance with crowd behavior is apt to be 
rewarded and nonconformance punished. 

One of the very interesting features of the book is an appendix in 
which is summarized a large number of theories bearing upon the 
nature of imitative behavior. The theories, in terms of their authors, 
are classified under these four headings: First, writers such as Bagehot, 
C. L. Morgan, MacDougall and others who stress the instinctive 
nature of imitativeness; second, associationists like Pavlov, Baldwin, 
Guthrie and others; third, psychologists who stress the learnedness of 
imitative behavior as 2. consequence of reward and punishment, and 
this group includes Thorndike, Jersild and Dewey; and fourth, an 
unclassifiable group of eclecticians like Joseph Peterson, Taylor and 
Cooley. 

Miller and Dollard have written a scholarly book which will be 
studied by sociologists and psychologists alike. The former will be 
more stimulated by the elaboration of a plausible learning theory 
and the latter by the social implications of this theory. Despite the 
willingness of the authors to demonstrate many of their principles 
by reference to “‘a child and a piece of candy,” the book is by no means 
easy reading. It must be studied to be understood. The authors 
themselves give the impression of being in the process of thinking 
through a series of important problems. Social Learning and Imitation 
is claimed to be only a progress report: ‘‘Like every scientific hypothe- 
sis this one is viewed as a beginning rather than a terminus to others 
in the field,’’ (p. vii). STEPHEN M. Corey. 


University of Chicago. 
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Guy L. Bonp anv Eva Bonn. Developmental Reading in High School. 
New York: Macmillan Company, 1941, pp. 363. 


During the last few years high-school teachers and administrators 
have progressively come to accept the view that improvement in 
reading skills at the secondary-school level is needed if educational 
progress is to be maintained at an adequate level. Although this 
difficult responsibility for aiding students to develop more proficient 
reading may be generally acknowledged, there is at present little 
organized instruction in reading in high schools. This appears to 
be due largely to the fact (1) that most teachers do not know how to 
give such instruction and (2) that administrative organization for 
such a program is still lacking in most schools. This practical book, 
written for high school teachers, provides basic information, a sys- 
tematic program (developmental reading), and description of tech- 
niques which will help greatly to make teaching of reading in the 
high school an actuality. After pointing out the need of reading 
instruction in the high school, and basic considerations determining 
the nature of such a program, sections are devoted to the all-school 
reading program, the program for the retarded reader, and coérdination 
of the program. 

The keynote of the book is given by the phrase ‘‘ developmental 
reading program.’’ It is based upon the recognized fact that “growth 
in the ability to use and understand speech is a developmental process.”’ 
As the child progresses through the elementary grades this ability 
is fostered by systematic training in the techniques which promote 
adequate growth in reading proficiency. In the secondary school the 
reading program, to be adequate, must continue to refine and develop 
the more mature aspects of the abilities considered at the elementary- 
school levels. In addition, attention must be given to the newer 
demands made by the high-school curriculum, 7.e., reading in the 
content subjects. 

Special notice may be given to certain contributions in this text: 
(1) The basis for the developmental reading program is psychologically 
sound. Growth in the sequence of reading skills progresses naturally 
from the abilities already learned to the new ones. Possibly more 
explicit emphasis than the authors give might have been placed upon 
reading readiness. Development of proficiency in reading at each 
level should be considered as preparation for the next higher or more 
complex level in the sequence. (2) Desirable stress is placed upon 
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the need for specialized reading instruction in the new content mate- 
rials encountered in high school. In the absence of adequate experi- 
mental data in this area, the authors have outlined a program which 
appears basically sound and workable. (3) The authors correctly 
advise against the training of eye movements, photographing eye 
movements and the use of other elaborate apparatus for either diag- 
nostic or instructional purposes. (4) Adequate emphasis is given 
instruction in oral reading. This is a desirable shift from past tend- 
encies to minimize or ignore completely oral reading instruction. 
(5) The danger of devoting undue attention to the mechanics of 
reading is noted. A balance between mechanics and thought-getting 
is advocated. The reviewer feels that even greater stress might 
have been placed upon the réle played by thinking in reading. The 
view that “‘reading is thinking” is sound. (6) Methods for grouping 
as an aid in reading instruction and individualization of teaching are 
clearly stated. (7) The sections on diagnostic and remedial pro- 
cedures are exceptionally well done. (8) Although the references 
are highly satisfactory, the reviewer believes that some supplementary 
citations of materials (a) which give techniques for teaching skimming, 
word analysis, etc., and (b) which may be used for practice in various 
types of reading, would be useful. (9) The suggestions on coérdinat- 
ing the reading program are to the point. Even though the importance 
of reading instruction in the high school is generally accepted and the 
teachers may be trained to do it, little progress will be made until an 
adequate organization for the reading program is provided. 

From the standpoint of the teacher, this text is one of the best 
books on reading that has appeared. It is well organized, clearly 
written, and highly practical. Mies A. TINKER. 

University of Minnesota. 


H. B. ENGiisH anp V. Rarmy. Studying the Individual School Child: 
A Manual of Guidance. New York: Henry Holt and Co., 1941, 


pp. 131. 


This manual, written for teachers and prospective teachers, has 
three aims: (1) To give ‘“‘body”’ and reality to the psychological study 
of school children, (2) to help the teacher learn to use psychological 
principles and procedures, and (3) to give the prospective teacher 
some practice in using certain technical psychological procedures 
which should be at hiscommand. The first aim is the most important. 
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Prospective teachers learn about children by making a detailed 
case study of a child from a longitudinal (developmental) and dynamic 
point of view. The major content of the manual is devoted to the 
making of this case-history. One part deals with the methods of 
obtaining data (direct observation, rating scales, interviewing, etc.), 
and “the other with appraising, interpreting and organizing the 
material so that its meaning is clearly evident.’’ Data obtained are 
classified under the headings: Intellectual development (tests, achieve- 
ment, abilities, interests, etc.), physical development, social develop- 
ment (child’s relations to his parents, sibling influences, classroom and 
neighborhood behavior, etc.), and character (‘the organization and 
integration of all a person’s action tendencies in the service of goals 
which the person accepts as desirable for himself’). Emphasis is 
placed on obtaining a comprehensive and meaningful picture of the 
whole child. 

The manual is written for the student; the topics selected and the 
length of treatment accorded them are results of the student’s needs 
as discovered by the authors. The aim is to suggest how to observe 
rather than what to observe. The table of contents is unusually 
detailed to facilitate rapid reference. Explicit directions are given for 
making the initial contacts with the school, the home, and the child. 
The art of observing and its pitfalls are thoroughly discussed and 
the distinction between fact and interpretation is sharply pointed. 
Answers will be found to any questions a student may ask, from making 
the case-history to how to write the final report. 

The weakness of the manual is its failure to consider more fully 
the less apparent, but vitally important, inter-familial relationships. 
These are less objective than test scores but just as, if not more, 
meaningful in understanding the ‘‘whole child.”’ It is difficult to 
obtain data about a child’s relationships to his parents and siblings 
and even more difficult to interpret them, but that is no reason for 
giving less attention to them. Perhaps, in this area the students 
will need help in learning what to observe despite the authors’ emphasis 
on how to observe. They should be sensitized to psychological 
subtleties. The ‘‘Sample Case Study” in the Appendix is a beautiful 
illustration of how hollow and sterile a study of a child can be when 
such vital data are ignored or receive too little attention. 

This manual will undoubtedly be welcomed by those responsible 
for teacher-training. Educators realize that a ‘‘good’’ teacher must 
understand the child as well as know how to teach him. Giving 
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the prospective teacher a broad, vital understanding of the child 
poses a difficult problem for pedagogy—the authors have considerably 
aided its solution. STANLEY G. DULsky. 


Rochester Guidance Center. 





The Ohio Teaching Record. Anecdotal Observation Form (Revised 
Edition). Columbus, Ohio: College of Education, Ohio State 
University, 1941, pp. 32. 


Although it may bear some resemblance to both, this record form 
is not primarily a rating scale for teachers nor an attempt to objectify 
observations of teachers. It ‘‘is intended for use in a codperative 
inquiry carried forward by teachers and competent, informed observers, 
whose purposes are concerned with the improvement of teaching.” 

The record booklet is organized into three sections, the first of 
which includes several pages of instructions and cautions in the use 
of the instrument. The second section contains eight observation 
guides, all of which are similar in form, consisting of one page of 
suggested items which should help the observer to notice specific 
factors of teacher competency and a facing page on which the anecdotal 
recordings may be made. The third section contains suggestions and 
questions which might lead to two different but complementary sum- 
maries of the anecdotal records, one of them based upon a well- 
developed set of criteria of teacher success. 

The record form has been criticized by more than eight hundred 
individuals and has been tried out with six hundred teachers. It 
is reported that the teachers who were observed felt that the record 
form contributed greatly to the interview which followed with the 
supervisors, and further that “they didn’t mind the writing of notes 
in the booklet while they were teaching.’”’ Early in the development 
of the form, the hope of securing an instrument which would yield 
information on the quality of teaching on the basis of only one observa- 
tion was discarded. The present form leaves spaces for three observa- 
tions of a teacher and it is implied that at least six are necessary in 
order to get a true picture of the teacher’s work. 

While they feel that they have developed the instrument carefully 
and well, the authors are ultra-conservative in their claims for it, 
and hope to revise it further as criticisms and suggestions by users 
of the form come to their attention. In the opinion of this reviewer, 





1 Some Major Factors in Competency for Teaching. College of Education, Ohio 
State University, 1941, 6 pp. Mimeographed. 
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the instrument is likely to be valuable only when used by a highly 
competent supervisor. It is not designed for use by novices. 
THomas O. MARSHALL. 
University of Rochester. 


E. J. Spapino. Writing and Laterality Characteristics of Stuttering 
Children. New York: Bureau of Publications, Teachers College, 
Columbia University, 1941, pp. 74. 


Stuttering children do not differ from non-stuttering children in 
writing, laterality, and composition tests except in rare cases. That, 
in very general terms, represents the findings of Spadino’s study on the 
subject. The results are based on an investigation of seventy stutter- 
ing children and a control group of seventy non-stuttering children. 
The series of tests used by the investigator included tests of English 
composition; handwriting skill; intentional mirror writing; bimanual 
simultaneous drawing; laterality which included handedness, eyedness, 
and footedness; mirror reading; orientation; and perception. In 
addition to reporting his conclusions, the author in his earlier chapters 
briefly reviews the more relevant literature concerning the relationship 
of stuttering to laterality, handwriting, and composition. 

Negative conclusions can be highly worth while if they clear dis- 
agreements and uncertainties in a field or clarify the reality of the 
situation. Whether this study does either is doubtful. The con- 
clusions are based purely on statistical treatment. For example, the 
laterality of a stuttering child is compiled with the laterality of other 
stuttering children and compared with non-stuttering children. Inves- 
tigated, that is, were the handedness, footedness, or eyedness of 
stuttering and non-stuttering children, not stuttering children. As 
a result all one can say about the negative results is that this study, 
more so than previous ones, apparently shows no statistically sig- 
nificant differences between stuttering and non-stuttering children on 
the twenty factors investigated. 

Much ado is made about a supposed discrepancy with the findings 
reported by the reviewer on a study made comparing the speech char- 
acteristics of fifty stuttering and fifty non-stuttering children by the 
use of the Rorschach ink-blot test where a statistically significant 
difference was found in favor of the stutterers talking more. This 
study for some unknown reason is listed by the writer as a handwriting 
test. The only handwriting done in that study was by the inves- 
tigator, not by the stutterer or non-stutterer with whom he was 
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compared. This is cited by the investigator as being in disagreement 
with the study of Eisenson, who found in a study of twenty-five 
stuttering and non-stuttering college students that stutterers wrote 
fewer words whereas in Spadino’s study, where children were the 
subjects, the difference found was statistically not significant. There 
may be some need for explaining such disagreement as there is between 
Eisenson’s and Spadino’s studies on that particular feature, since the 
measure they used was the number of words written in a composition. 
But it seems somewhat absurd to call a difference between speech 
characteristics and composition characteristics a discrepancy; the 
only discrepancy is in the author’s attempt to compare two studies 
that do not use the same point of reference. This in itself may be 
enlightening in that it might reveal the fact that, perhaps, it is more 
worth while to study stuttering children as such and the personality 
organization of such children than to study fragmentary character- 
istics that in literature have been reported to be related to stuttering. 
H. MELrTZzeEr. 


Psychological Service Center, St. Louis, Missouri. 


J. F. Brown. The Psychodynamics of Abnormal Behavior. New 
York: McGraw-Hill Book Company, 1940, pp. 484. 


Dr. Brown has written a good textbook of abnormal psychology, 
but almost exclusively from the psycho-analytical point of view. For 
this reason, its use in the classroom will likely be limited to the dis- 
ciples of Freud. While the reviewer does not share the author’s com- 
plete acceptance of Freudian psychology, the author is certainly 
entitled to his views and should be commended for his expert pre- 
sentation of a difficult topic. Excluding the pros and cons of psycho- 
analysis, there are some other points of disagreement. 

Lombroso’s theory of the intimate relationship existing between 
genius and insanity is revived. There is the customary listing of a 
few great men who were neurotic, with the complete omission of the 
much longer list of even greater men who were of sound mind. Among 
British men of genius, Havelock Ellis found an incidence of mental 
disease of less than five per cent as compared with the expected rate of 
from five to ten per cent for the unselected general population. The 
section on psvchiatry is particularly weak. The psychoneuroses and 
the functional psychoses are all disposed of in a total of thirty-seven 
pages with six pages allotted to the field of mental deficiency. All 
three combined are given less space than that devoted to the elabora- 
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tion of psychosexual theories. This one example serves to illustrate 

that the emphasis throughout the book is not on abnormal behavior, 

but its psychodynamics. JAMES D. PAGE. 
Temple University. 


A High School Reading Program. Maryland State Department of 
Education. Baltimore: Twentieth Century Printing Co., pp. 127. 


It is the opinion of the two English teachers who have examined 
for me A High School Reading Program, issued by the Maryland 
State Department of Education, that this book is an approach to a 
problem now recognized and long neglected in practically ail high 
schools. The method of presenting the material here is excellent. It 
is put down in a clear, logical, and comprehensive style. The bibliog- 
raphy is complete enough to show the fact that the author has covered 
the reading field extensively. 

On the other hand, this book would not be of any great aid to the 
reading teacher, as it sets up no real remedial program. No specific 
helps in providing correction in reading are given. The analysis of 
reading difficulties is excellent, but nothing really new and constructive 
to remove those difficulties is presented. 

There is, however, much information of value in the book and it 
should serve well as a reference but not as a teaching aid. 

O. K. CAMPBELL. 


Oklahoma A. and M. College, Stillwater. 


Howarp T. Dunkin. The Prevention of Failure in First-grade 
Reading. New York: Bureau of Publications, Teachers College, 
Columbia University, 1940, pp. 111. 


Reading instruction which is adjusted to the abilities and needs of 
failing children usually is successful. Such success suggests that these 
failures might have been avoided if the reading instruction had been 
as well adapted to the requirements of the individual as the remedial 
program. Is it possible so to teach primary reading in typical public 
school classes as to make failure improbable? Obviously, the class- 
room is not as well adapted to individual diagnosis and instruction 
as the remedial clinic, but neither has the beginning reader in the 
classroom developed emotional attitudes toward reading. 

The characteristics of an adjusted program were determined by 
examination of the literature relating to primary reading. Such a 
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program included recognizing and providing for individual differences 
in children’s initial status of reading readiness and knowing their 
status in reading continuously throughout the period of instruction. 
Thus a type of reading experience which would engage the child’s 
interest and effort and lead to success was provided. 

The tentative program so established was tested out in public 
school classes in a rather well-controlled experiment, using as subjects 
those pupils who showed poorest ability in a learning-to-read test, 
and who, therefore, were most likely to be reading failures. The 
average achievement of the experimental group was clearly superior 
on all tests to that of the control group. The normal grade score 
for the final month of the first grade was 1.9. The experimental 
group met this standard with all average grade scores at 2.0 or above. 
The control group failed to meet this standard, with all average 
grade scores, except for oral reading, at 1.7 or below. These results 
clearly indicate that it is possible for the average schoolteacher to 
prevent many reading failures by use of adjusted instructional tech- 
niques. Failures in primary reading as indicated by non-promotion 
from the first grade constituted only seventeen per cent of the experi- 
mental group, as against sixty-one per cent of the control group. 

In the literature of a field replete with techniques for remedying 
reading failures, it is encouraging to find a treatise concerned primarily 
with the more fundamental problem of preventing failures. The 
data reported here do not warrant the prediction that equal success 
might be achieved in all such instances. Nevertheless, it is evident 
that increased attention to adjusting the primary reading program 
to the needs of the child will produce worth-while results in decreased 
failures. 

The reviewer objects to the distinction apparently made between 
factors of physiological maturity as causative factors of reading 
defect and other factors producing constitutional limitations. This 
is a distinction without adequate basis in experimental fact, and 
serves only to becloud the issue of reading readiness. The monograph 
would be of more value to the teacher planning to use such a program 
if a bibliography of materials for use with beginning classes were 
included. The merits of the monograph, however, are such as to 
warrant the serious consideration of all educators and research workers 
concerned with the improvement of primary reading instruction. 

KENNETH E. CLARK. 


University of Minnesota. 
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Wittiam F. CunnincHamM. The Pivotal Problems of Education. 
New York: The Macmillan Co., 1940, pp. 588. 


The author considers this text best adapted for use in the phi- 
losophy of education, but also suitable for courses in principles of 
education. The four pivotal problems are listed as: The pupil, 
the curriculum, the teacher, and the institution. It is obvious from 
the discussion of these points that the author has an intimate knowl- 
edge of educational theories, systems and practices. He is rightly 
critical of weaknesses and ineffectual results in contemporary educa- 
tion. Constructive suggestions which promise more adequate progress 
are given. There is sound emphasis upon education of the teacher 
rather than upon teacher-training, upon the implications of individual 
differences for education, and upon need of vocational and educational 
guidance. 

The author’s psychology is derived largely from philosophy and 
church psychology. Free will is upheld and there is an unconvincing 
attempt to belittle determinism. Hutchins, Adler, and Newman 
are frequently cited in support of the author’s educational views. 
In general, the discussion is tied in with current views in Catholic 
education. 

This treatise is stimulating in many ways. Nevertheless, since 
the background from which it is derived is rather strictly religious, 
the book will appeal to few except those engaged in Catholic education. 

Mites A. TINKER. 
University of Minnesota. 


JOSEPH F. Fousom. Youth, Family and Education. Washington, 
D. C.: American Council on Education, 1941, pp. 299. 


This is a report on the education of youth for parenthood. Special 
sections were contributed by Winifred E. Bain and Ellen Miller. 
Part I, consisting of four chapters, is largely an historical résumé of 
the changing social objectives of education. While agreeing that 
literacy and a vocational preparation still remain the fundamental 
goals of education, the author calls special attention to the need for 
more intense educational training in equally important non-vocational 
fields designed to produce better citizens, promote more congenial 
social inter-relations, improve physical and mental health, and reduce 
inter-familial conflicts. 
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Present-day educational approaches to these objectives and future 
recommendations at the nursery school, high school, college and com- 
munity level are summarized in Part II. Two excellent features are 
an appendix listing organizations and journals concerned with family 
health and an annotated bibliography on such topics as personality 
and child development, marriage and the family, and sex education. 

The style is interesting, amusing and quite informal. Anecdotes, 
casual comments and scientific reports are all combined to make a 
very readable and informative volume. JAMES D. Paar. 

Temple University. 











